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IMPROVED FLANGING MACHINE. 

We illustrate herewith a machine for forming flanges on 
metal bars, and on plates for constrn cting boilers and other 
vessels. It is the invention of Mr. David Hanson, of En- 
gland, and attracted much attention at the Vienna Exposi- 
tion. 

A is a steel roller, revolving upon a bearing on the end of 
the segmental rack, C, the an- 
gle of the roller, A, to the 
flange, B, being adjusted by 
means of the rack, C, and the 
worm wheel attached thereto. 
B is the turning or bending 
Bange of the cylinder, H, 
which can revolve by friction, 
but whose position is at all 
times stationary. The dis- 
tance between the roller. A, 
and the flange, B, is adjusted, 
1o suit various thicknesses of 
plate, by means of the slide 
upon which ihe head carry- 
ing the roller. A, and its at- 
tachment is affixed, tlie head 
being operated by the bevel 
gears, G, and a screw and nut 
operating upon the head in 
the center of the slide. H is 
the revolving cylinder, driven 
by the gearing, J, operate I 
by the pulley, E. The rollei 
D, serves to guide and steadi 
the cylinder, H, which would 
otherwise be apt to spring 
from its duty. In operation, 
the roller. A, is set to the re- 
quired angle of flange to be 
made, and the head and roller, 
A, are set to suit the thickness 

of the metal to be flanged; then the slide set screws are set 
up to relieve the worm and rack, C, of any strain. The work 
is then passed between the roller. A, and the flange, B, the 
latter carrying the plate through and the former revolving 
by friction. 

The machine is substantially made, and is well propor- 
tioned in all its parts and it is of simple and durable con- 
struction. 



deep, and 23 feet long over all, with planed surfaces. The 
face plates are carried on cast iron spindles 15 inches diame- 
ter in the front neck, running in parallel bearings of cast 
iron, forming anti-friction working surfaces. They are dri- 
ven by external wheels from a main shaft, 6 inches diame- 
ter, running the length of the bed, and supported by five 
bearings. On this shaft are two sliding pinions moved by 




stock. To dispense with a crane, the dogs and bolts are ar- 
ranged to be readily removed from the rests, so that the 
wheels may be run into the centers. Each saddle carries 
two rests, and it is recessed out in the center, so that each 
rest may be brought fairly opposite the tread of the wheel, 
and thus have full cutting power. For facility in working 
the saddles and tool pillars, they are each arranged to move 

by quick-thread screws, both 
longitudinally and transverse- 
ly. The loose head stock shoot 
is worked by a hand wheel, 
and the headstock itself can be 
quickly traversed on the bed 
by a screw, so as to get adjust- 
ment of centers, if necessary, 
from 7 feet 3 inches to 10 feet. 
This is a most com]»lete mo- 
dem tool for the purpose, be- 
ing at once a special wheel- 
turning and general boring 
or bossing lathe, combined in 
the most simple and effective 
manner, so as to be readily 
used for whichever purpose is 
required. The lathe is a fine 
tool, and will maintain the 
reputation of the makers. — 
The Engineer. 



DUPLEX WHEEL LATHE. 
We illustrate herewith a very line duplex lathe recently 
constructed by Messrs. New, of Nottingham, for the Great 
Eastern Railway locomotive works.at Stratford,England. The 
lathe is arranged with four compound rests. A, constructed 
to turn a pair of 6 inch locomotive wheels on their axle, and 
for bossing and boring, as described below. The headstocks 
and rest saddles are fitted on a massive bed plate^ B, 18 inches 



HANSON'S FLANGING MACHINE. 

levers, C C, to give independent motion to each plate for 
bossing and boring, and to work simultaneously in turning. 
The plate for the fast headstock is also provided with an in- 
ternal wheel, D, for giving an independent quick speed by 
means of a pinion, E, carii«d on the cone shaft; the pinion 
on the main shaft bein>< drawn out of gear by the lever, C, 
this gives the necessary f«st running for bossing or boring a 
wheel on this fact plate, while a tyre is being worked on at 
the other face plate, lor which purpose the plates are ar- 
ranged with slide seats to carry portable gripping jaws. The 
driving power is given by a 6 inch belt and a 5-spetded cone 
through powerful double gear. 

The compound slide rests Lave each a double swivel ar- 
rangement to enable ihe cutters to be placed at any angle of 
flange or tread, atid they have a double feed traverse of se- 
ven cuts to the inch worked by an overhead- rockia shaft 
lever and chain — each pair of rests from their own head- 



A Hint on Healthy Dress. 

Multitudes of persons of 

both sexes lose health, and 

oftentimes life, by busying 

themselves until warm and 

weary, and then throwing 

themselves on a bed or sofa, 

without covering, or in a room 

without a fire, or by removing 

their outer garments after a 

long walk. If you have to walk and ride both, do the riding 

first, and, on returning, go to a warm room, and keep on all 

your wraps until ccol, even if you suffer some discomfort. 



A Grasshopper Parasite. 

There appears to be a chance that, after all, the grasshop- 
per infliction will not be productive of such widespread de- 
vastation as has heretofore appeared probable. Messrs 
Dunkee and Stout, farmers of extensive tracts of land near 
Fort Scott, Kansas, according to a report in the St. Louis Be- 
publican, have examined by dissection large numbers of grass- 
hoppers, and have found that about three quarters of thera 
contained a well developed Jive maggot. As heaps of dead 
grasshoppers have been encountered, literally alive with 
the parasites, it is believed that the latter may ultimately 
cause an extinction of these most troublesome vegetable- 
destroying insects. 




NEWS DUPLEX WHEEL LATHE. 
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THE TBUSIWOBTHINESS OF THE SENSES. 

This world is all a fleeting show, for man's delusion 
given, wailed poor Dr. Young, when the lady of his affections 
cruelly told him that, however much she might love his 
soul, she could not abide an alliance with the diminutive cas- 
ket that enshrined it. 

Since that day thousands have sung the mournful song 
without the author's excuse, and curiously unconscious of 
the terrible charge it carried against the Being they were 
professedly worshipping. If the world is really such a mis- 
leading affair, for our delusion given, surely the giver of it 
can be nothing less than a swindler, an infinite swindler ! 
It was no original thought of the love-lorn poet. It proba- 
bly occured to the first speculative lounger that thought lie 
recognized a phantom under world, mimicking the upper in 
some still pool. 

It certainly creeps out in the earliest speculative writings. 
It had its disciples in India thousands of years ago. 
It was a fundamental dogma of the founder of Buddhism, 
who confessed it impossible to tell how far the world with- 
out us is a phantom, how far a reality. The followers of 
the Greek Pythagoras were more positive; the world and 
its phenomena, they said, are all illusions. Centuries later 
the Egyptian mystic Plotinus taught the same doctrine, that 
the external world is a mere phantom ; and the mystical 
schools of Christianity took it up in turns. Nor did Mahom- 
medan philosophy escape the delusion. The Arabian phil- 
osopher Algazzali writes in this strain : "I said to myself; 
During sleep you give to visions a reality and consistence, 
and you have no suspicion of their untru h. On awakening 
you are made aware that they were nothing but visions. 
What assurance have you that all you feel and know when 
you are awake does really exist ?" 

In every age the mystically inclined have delighted in 
dreaming that everything is a dream. A favorite American 
poet does it prettily in one of his poems. He lies on a 
grassy river bank, watching the clouds sail across the sky, 
seemingly far down in the still water. The image of a 
kingfisher flits across his vision. He knows that a corres- 
ponding bird flew through the air above his head, while he 
gazed upon the phantom beneath his feet. He calls it a real 
bird ; but what assurance has he that the kingfisher in the 
air Is any more real than the image in the water? May not 
it be merely the visible reflection of an invisible reality ? 

" All this that you call material," said a fanciful friend the 



other day, in response to some remark of ours implying the 
absolute existence of those " permanent possibilities of sen- 
sation " known as things, " all this is but the fleeting image, 
the reflection, as in a glass, of the truly real, that is the spir- 
itual, to which we shall some day attain." 

Just here, perhaps, in the misapprehension of the phenom- 
ena of reflection, we may find the key to the entire scheme 
of mystical philosophy, and prove it based, not on the refine- 
ment of reason, as its disciples fondly imagine, but on an op- 
tical blunder. We may possibly find also a suflScient answer 
to the aspersions which the same school of thinkers are wont 
to cast on the integrity of our senses. 

Sitting at our table, we seem to see at this moment, in the 
broad window of a shop across the street, the image of a 
workman repairing the street. By direct vision, we can see 
neither the man nor the work he is engaged upon. Across 
the room hangs a mirror ; in it appears the raflection of a 
window, and in the window the reflection of a passing cart. 
Neither cart nor window is directly visible from where we sit. 
Using a form of common speech inherited from an unscien- 
tific age, we say we see, in the glass and on the window, im- 
ages of the objects mentioned ; but in reality we see nothing 
of the sort. The cart seen through the double agency of 
window and mirror is no image of an image, but the cart 
itself, as positively as though we were looking directly at it. 
The bending of the light rays in their passage from the ob- 
jects to our eyes does not affect the message they bear in 
the least. In the case of the man, the light which brings us 
information of him is bent or turned back once, in the case 
of the cart, twice ; our vision is indirect, not direct ; yet it is 
absolutely the man and the cart that we see, not images of 
them. So with the poet's kingfisher. It was the living bird 
he saw, not a phantom ; the seeming under world was really 
the upper world indirectly seen. In this and all similar cases, 
the delusion lay in the mind of the mystic, not in the things 
seen. 

Equally so with the Arab philosopher's dreaming. It 
matters not whether the reflection is at one or a thousand 
removes ; it is the reality which we see. By what means the 
brain mingles and combines the impressions of senae in 
dreaming we may not know ; but this we know, it always 
combines and never creates. The man blind from birth sees 
no visions in his sleep ; the man born deaf and mute hears 
no voices in the dream world. 

The alledged untrustworthiness of our senses, we flatly 
deny. In health, they invariably tell us the truth. We fre- 
quently misinterpret the message they bring, it is true, but 
that is no fault of the senses. The interpretation of sense 
impressions is something to be learned ; we never leam it 
fully ; we are liable to blunder throughout all our days ; but 
that gives us no right to call our seases liars. It is our 
judgment, not the sense of sight, that is deceived when we 
stumble, with the mystics, into Alice's "World behind the 
Looking Glass. " 

We learn, for example, to associate certain plays of light 
and color with certain natural gems. When we see the same 
effect produced by artificial pastes, we mistake th em for real 
gems ; but it is not our eyes that cheat us ; they simply re- 
port the flashing lights, and, through our lack of knowledge, 
we make an inference not in accordance with fact. 

Again, when we see the same play of color, we say it is 
produced by a gem, natural or artificial, — and it may be nei- 
ther, but only a bit of glass with tinsel underneath. We 
discover the imitation, and therefore know that there are 
three ways of producing that particular play of color, and we 
estimate the probable one in any case by the attending cir- 
cumstances. 

We witness a spectacular play, and see the actors lumin- 
ous with — what shall we call them ? Not real gems, for they 
are too numerous ; possibly imitation gems, still even they 
would be too costly ; we reason therefore that they must be 
tinsel-lined glasses. But we are wrong ; there are no gems, 
real or artificial ; there are no glass-covered bits of tinsel; 
they are simply angular cavities of bright metal bathed in 
colored light. 

Did our eyes deceive us ? Not at all. They simply told of 
fiashing lights, the mechanism of the flishes being left for 
the other senses to determine. A child bred In a theater, and 
used to the phantom gems only, might be as much deceived 
by real gems as we were by the metallic reflections ; but in 
neither case would the deception lie with the sense of sight. 
We not only wrong our honest senses bat lose our grip upon 
this most substantial world of ours when we let mistaken 
metaphysics persuade us to doubt the testimony they bear. 



THE EEELY UOTOB DECEFIION. 

The value of any known substance as a heat or force ge- 
nerator may be determined and mathematically expressed 
with the precision of a simple sum in arithmetic. Thus, 
it has been settled that the combustion of one pound of 
coal yields a motive force equal to a weight of eleven mil- 
lions of pounds: if the combustion occupies one minute of 
time, the pound of coal yields a driving force of over three 
hundred horse power during that period ; if the combustion 
is spread through an hour's time, we have five horse power 
from the pound of fuel ; while one fifth of a pound of coal, 
burned per hour, yields one horse power during that period. 
But our best engines and boilers are so imperfectly made and 
managed that so much power as this is never, in practice, real- 
ized. The best practical results rarely exceed one horse 
power per hour from IJ lbs. of coal. 

This result, although defective, although indicative of the 
need of improvements in steam apparatus, is, nevertheless, 
economical as compared with any other known method of gen- 
erating power. Reduced to money, with coal at $5 a tun, the 
cost for steam power fuel, in Philadelphia, using the best 



engines and boilers. Is less than three cents per day of ten 
hours for each horse power. 

We think it will be hard for Keely and his assistants to 
supply motive power any cheaper than this, allowing them 
the full benefit of the extravagant assertions they set up. 

They now aver that they cannot transmit the new "pow- 
er " under a less pressure than 1,000 lbs., to the square inch, 
and expect to keep their " receivers " full of their " new cold 
vapor," at a pressure of 30,000 lbs. per square inch. To 
manage this pressure will involve expenses that steam pow- 
er does not require, even though the air and water, out of 
which the " cold vapor " is manufactured, cost nothing. 

But what is the new power, of what is it composed, from 
what is it generated, how is it prepared, what are the prin- 
ciples involved, what is the nature of the apparatus ? 

During the past week we have had conversations with Mr. 
H. C. Sergeant, of this city, who is one of the principals in 
the Keely motor concern, the chief machinist of the estab- 
lishment, and one of the four persons to whom only, Mr. 
Sergeant assures us, the nature and modus operandi of the 
" great secret " has been communicated. Mr. Sergeant has 
long been known in this city as an able mechanician, and is 
a gentleman of the highest integrity. He informs us that 
neither Mr. Keely nor himself have anything to do with the 
sale of stock shares, but are honestly engaged in the endea- 
vor to reduce the motor to practical working harness. The 
shares are bought and sold by other persons who have faith, 
but know nothing whatever of the principles involved or 
the method of operating the apparatus. This informant 
states that the official report, from which we made extracts 
last week, was not intended for publication, and contains 
statements which more recent experiments have shown to be 
untenable or unnecessary. 

As Mr. Sergeant is a very practical man, we hoped to be 
able to obtain from him a full history and description of the 
motor. But he said he preferred to defer the matter until the 
new apparatus, now nearly finished, has been tried, its results 
ascertained, and the patents secured. However, he gave us 
a little preliminary information : 

What is the new power? Our informant avers that it is 
a " cold vapor," an entirely new article, its composition 
unknown either to Mr. Keely or himself. 

Prom what is it generated ? It is generated, our inform- 
ant states, from air and water, without fuel, heat, chemical 
action, or the use or consumption of any substance, save air 
and water. 

How is it produced? Mr. Sergeant states that it is pro- 
duced ' ' purely by mechanical manipulation, which evolves 
a cold vapor ; and by graduating his vaporizer or generator, 
Mr. Keely is able to produce a pressure of 10,000 to 15,000 
lbs. per square inch ia a receiver of greater volume than the 
total contents of the generator, with great rapidity and cer- 
tainty." 

What are the principles involved? The principles are not 
yet accurately determined, but appear to consist in the com- 
munication to the air and water, by mechanical means, of a 
certain sort of initial vibrations, the resultant whereof is the 
aforesaid " cold vapor." 

What is the general nature of the apparatus employed ? 
A series of simple pipes, nozzles, and check valves. Nothing 
more. 

As to the properties of the "cold vapor," Mr. Sergeant 
gravely avers that its natural volume is over five hundred 
thousand times greater than the water from which it is de- 
rived ; and that by a sudden enlargement of its containing 
chamber, the vapor suddenly condenses into water again. 

These are curious statements, especially when we consider 
that the elementary gases resulting from the decomposition of 
a given body of water, HaO, have a volume of only two thou- 
sand times that of the water from which they are obtained. 

Our informant states that he has searched the principal 
fountains of knowledge and consulted the most eminent pro- 
fessors of chemistry, in the hope of ascertaining what the 
" new vapor " is. But all the oracles of Science are dumb ; 
they are unable to grasp the problem, they afford him no in- 
formation whatever. We suggest that the new article may 
be " luminiferous ether," that imponderable substance that 
fills infinite space and occupies the interstices of the mole- 
cules of hydrogen gas and all other bodies. No one has 
heretofore succeeded in imprisoning this intangible ether, 
for it passes through glass, metal, and all substances in Na - 
ture as if they were so much fog. But then, Mr. Keely, it is 
alleged, generates an enormous pressure, suddenly, rapidly, 
with certainty ; and perhaps by this means, without knowing 
it,he compresses several of the atoms of the luminiferous ether 
into one, before they have time to escape, thus enlarging their 
size sufficiently to prevent their passage through the molecu- 
lar spaces in the metallic walls of his generators. But this is 
merely a suggestion of ours. 

Such, in brief, is the latest information we have been able 
to obtain, from probably the best informed individual con- 
nected with the affair. That our informant is laboring 
under a strange hallucination is most certain. That so able, 
practical, and excellent a man should,under the pressure of a 
delusion, become the unwitting assistant of a deception by 
which hundreds of innocent people are being led to loss of 
their property, is a matter of profound regret. 

In our paper ef last week we quoted from an article upon 
the Keely Motor Deception published the previous year,May, 
1874, in which an extract was given from the Keely Compa- 
ny's pamphlet, wherein the names of several well known 
professional gentlemen were given, by the Keely people, as 
witnesses and referees to the correctness of the motor per- 
formances, and the truth of the statements given in the 
pamphlet, Among the witnesses so cited by the Keelyitea 
was Wm. W. W. Wood, Chief of Bureau of Steam Engi- 
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neering, U. S. N. In view of the following letter, our 
Keely friends will have to cross out that gentleman's en- 
dorsement : 

Navy Depahtment, ) 
Washington, D. C. f 
To the Editor of the Scientific American: 

My attention has been directed to an article in your paper 
of recent date, relating to the so-called Keely motor. 

My name has been mentioned as one of the advocates of 
the alleged invention without my authority. I know no- 
thing about the construction or operation of the device; and 
as I am not in the habit of endorsing inventions of which I 
am ignorant, of course I could not endorse the so-called 
Keely motor. I am, respectfully, your obedient servant, 

June 24,1875. Wm. W. W. Wood. 

The editor of the Leader, of Cleveland, Ohio, has been to 
Philadelphia, seen with his own eye the Keely gage go up, 
has become a full convert to the wretched deception, and 
answers the strictures of the Scientific Amekican by call- 
ing us a scientific ass. Well, it is better to be an honest ass 
than a blind hack-leader of a deception. 

Every perpetual-motionist, for the last generation, has con- 
sidered us an ass, because we could not recognize his errors as 
truths, or his deceit as facts. The Ericsson hot air stock- 
jobbers pronounced on us the same epithet. Paine and his 
water gas people did the same. So did the Paine electro- 
motors, of more recent date, and the pendulum motors, and 
the spirit motors, and now we have it from the cold vapor 
motors. We candidly admit that it requires but a small 
amount of intelligence to discern such deceptions, less even 
than that of the dullest member of the long-eared but useful 
family to which the Leader refers. 

Besides the epithet mentioned, the Leader gives as a 
reason for its support of the Keely deception that the 
Scientific Ameeican is chiefly devoted to the puffing- 
up of inventions patented through its agency. It is true that 
a very large portion of all the patents granted for new inven- 
tions are obtained through the agency established thirty 
years ago by the proprietors of this paper. Our experience 
has undoubtedly been greater in this line than that of any 
house in the world. But it is equally true that the Scien- 
tific American is an impartial recorder of all interesting or 
important inventions and discoveries, and that its scientific in- 
formation is in general reliable and valuable. This is shown 
by such facts as that, in patent trials in this country, the 
back volumes of the Scientific American are constantly 
produced as authorities upon disputed scientific points; 
while in the hundreds of libraries and reading rooms, scat- 
tered the world over, it will be found that the volumes and 
files of the Scientific American are more closely studied, 
more highly valued, and in greater demand than any other 
scientific publication extant. 

When the editor of the Leader recovers from his present 
Keely delusion, when this attack of new motor epizootic 
passes over, he will, we feel confident, think better of the 
Scientific American. 

We gave in our last number a few brief examples of ways 
whereby small quantities of " cold vapor" might be readily 
produced by concentrating water weights upon confined air. 
On this our friend of the Leader argues, in support of the 
Keely motor, that he could, by simply turning a hydrant 
pressure of 26 lbs. to the inch into a six-gallon kitchen wa- 
ter boiler, make the water issue from the boiler into a bath 
tub at a pressure of 340 lbs. to the inch. We will not dis- 
pute the hydraulic capabilities of our friend ; but we feel 
confident that no one but an out-and-out disciple of the Keely- 
motor confederacy could accomplish what he claims, in the 
way he describes. 



though their manifestations and results are often enough 
grossly physical ; while the swindle has always a material 
object. To use a rough but sufllciently accurate figure, the 
one usually speculates in comer lots in the New Jerusalem, 
the other in swamp lots in some wild cat city of the Far 
West. The one trades on the transmutation of the base 
metals of human weakness and wickedness into celestial gold 
by the violation of all social and moral principles ; the other 
on the conversion of common lead into double eagles by some 
impossible circumvention of the laws of Nature. 

In both there is a firm, often intense, belief in the incredi- 
ble. In both there is a confident expectation of getting a 
very large something out of nothing, or what is worse than 
nothing. In both epidemic and individual delusions.too, the 
victims are often men who, on other subjects, are shrewd, 
sane, practical. 

The social conditions and current beliefs, which prepare 
the way for the reign of the first, can be clearly made out. 
Is it possible to do the same for the second ? To estimate 
how far the two rest upon a common basis of misconception 
as to the conditions of existence, and how far the swindle de- 
pends on individual conditions of heredity, environment, 
want of knowledge, and greed of gain ? 

We are inclined to think it is quite possible ; but we leave 
it to the future Darwin of this department of natural history 
to undertake the task. It will be sufficient for us, when 
time and space permit, to notice a few of the determining 
conditions which make the trade of the swindler so enticing 
and remunerative. 



IRS NAITJBAL HISTOBY Or SWINDLES. 

The swindler is perennial, and always busy. His methods 
vary with time and circumstance, but at bottom he is always 
the same. And there is, in the permanent propensity of men 
to be swindled, a never-ending inducement for him to concoct 
his swindling schemes. He simply furnishes what the pub- 
lic call for. 

What is the basis of this irrepressible tendency to be 
" taken in " ? What are the fundamental conditions of its 
development 1 

We refer chiefly to the amazing gullability which induces 
or sufEers men — practical men, so called — to honestly enter 
upon mechanical and financial schemes of enormous promise 
and certain failure. The swindler has a motive that cannot 
be mistaken ; but what is the motive of the victim ? Is it 
native stupidity, invincible ignorance, eagerness for sudden 
riches, or what, that makes capitalists, notoriously shy of 
taking hold of enterprises of real merit, so ready to invest 
their money in palpable frauds ? 

There is need of another Darwin to study the genesis of 
the various species of swindles. Do they follow a consistent 
law of evolution, and mark successive stages of individual 
unwisdom and popular incapacity for learning ? It would be 
a curious study — a consumedly interesting study : we fear it 
would be as humiliating to human pride and disastrous to 
our theories of popular progress. To say the best, it does 
take mankind a terrible while to learn anything, by expe- 
rience or otherwise. 

A good deal of light has been cast on many phases of gre- 
garious foolishness— of human sheepishness, as Sir Arthur 
Helps cleverly characterizes the tendency of men to "go 
with the crowd," right or wrong— by the study of epidemic 
delusions, wherein whole communities, often whole nations, 
have gone mad with some dominant idea, as of witchcraft or 
the like ; but such studies throw little direct light on the 
philosophy of swindles. Those take possession of crowds ; 
these are limited in their operations to individuals. 

Besides, epidemic delusions are always of an emotional 
character, and hRve to do prisnarily witi spiritual affairs, 



BECENT lUFBOVEMEKTS IN GLASS UANVrACTTTBE. 

The recent discoveries and inventions of M. De la Bastie, 
in France, in annealing glass, the improvements on his pro- 
cess by Mr. Charles Pieper, of Germany, and the method of 
hardening glass by Mr. Macintosh, of England, show that, 
whatever we may know about the chemical constituents of 
different varieties of glass, its physical properties are still 
almost a terra incognita. 

We have been so accustomed to consider fragility as un- 
avoidably connected with the conception of any glass object, 
that the idea of a glass bottle or goblet which may be knocked 
about and thrown on the floor, or of a glass pane which will 
not break when a stone is flung against it, appears an impos- 
sibility, if not an absurdity. 

At the same time, all well informed persons know that the 
value of precious gems consists in their hardness, which 
enables them to keep their polish, while all glass imitations 
tarnish soon ; that the test wherewith to distinguish a gem 
from a glass imitation is the application of the corner of a 
steel file, which will scratch glass but not a real gem. If 
now Mr. Macintosh finds a way to make glass as hard as a 
diamond, so that powder obtained from such glass can be 
used in place of diamond dust, what will become of all the 
comparative degrees of the value of gemsV If paste (a soft 
lead glass imitation of diamond, which very nearly equals 
the diamond in luster) can be made as hard and as lasting as 
the genuine gem, what is the difference to the wearer, ex- 
cept that he knows that his ornament cost only $5 or $10 
insteadof $1,000 or^ $5,000? We have lieard the most emi- 
nent jeweler of New York city declare that paste imitations 
are often so fine that, when worn in the evening, it is impos- 
sible to distinguish them from the real article. He confessed 
that he was unable to decide as to their genuineness unless 
he were allowed to have the articles in his hands under day- 
light illumination. 

Glass appears, then, to have properties similar to those of 
steel which relate to hardening and annealing. We may 
change the temper of a steel tool by heating and slowly 
cooling, and this is what is done with glass by De la Bastie 
and Pieper, by the intervention of a proper bath, the chemi- 
cal nature of which undoubtedly plays an important part. 
On the other hand, we may make steel hard by suddenly 
cooling it when very hot, and we may modify the nature of 
the steel by exposing it to the action of diverse substances, 
among which carbon is the most important, the influence of 
the carbon being very powerful, as the addition or abstrac- 
tion of one half to one fourth per cent of carbon, to or from the 
steel, results in a great difference in its physical qualities. It 
is so with glass. Mr. Macintosh, after having pressed the 
heated glass to the proper shape in iron molds, according to 
the usual method, transfers it to thin platinum molds, brings 
it nearly to the fusing point, and then suddenly plunges it 
into a freezing mixture containing snow, ice water, and salt, 
or their equivalents, or in some other mixture producing an 
intense cold, different kinds of glass requiring different mix- 
tures. This latter point is now under investigation, and the 
results promise to teach us a great deal more about the most 
remarkable and useful material, without which, as Liebig 
remarked, our progress in Science could only have been very 
limited. It is hardly necessary to enumerate our obligations 
to glass. Without it no telescope nor microscope, no barom- 
eter, could have been invented ; and no modern astronomy, 
hardly any chemistry, and but a little physical science would 

have been possible. 

■»-«^f-» — -. 

THE FLAN£IABY ATMOSFHEBES, 

The most recent researches into the nature of the gase- 
ous envelopes of the planeis are embodied in a work lately 
written by Dr. Vogel, director of the observatory of Both- 
kamp, Germany, in which the author describes the results 
obtained by analyzing the light of each planet by the aid of 
the spectroscope. A previous study with the telluric lines, 
lines produced in the solar spectrum though the absorption 
of the terrestrial atmosphere, enabled him to draw compari- 
sons between the latter and the atmosphere of the planets, 
and to recognize in some instances a similarity. 

The principal lines in the spectrum of Mercury coincide 



absolutely with those of the solar spectrum ; and it further 
appsars that certain lines, which are not produced in the lat- 
ter save when the sun is very low on the horizon, and when 
the absorption of our atmosphere is very considerable,perma- 
nently exist in the Mercurial spectrum. There is, therefore, 
a gaseous envelope about that planet,the absorption of which 
is equal to that of the earth's atmosphere at its maximum. 
The light emitted by Venus resembles in its essential traits 
that of the sun, with a few lines added, which may be identi- 
fied with those of the absorption spectrum of the atmosphere 
of the earth. Since the modifications of the solar spectrum 
which can be traced to the planet's atmosphere are very 
slight, it must be concluded that the majority of the solar 
rays are almost wholly reflected from the cloud envelope 
which encompasses the planet. According to Janssen's ob- 
servations, the telluric lines are due largely to watery vapor, 
and hence it may be admitted as very probable that the at- 
mosphere of Venus contains water. 

A large number of the lines of the solar spectrum are 
found in the spectrum of Mars. In the less refrangible por- 
tions of the latter appear certain bands, which do not belong 
to the solar spectrum, but which coincide with the terrestrial 
absorption spectrum. It may from this be concluded with 
certainty that Mars possesses an atmosphere which does not 
differ essentially from our own, and which is rich in watery 
vapor. The red color of the planet is owing to a complete 
absorption of the blue and violet rays. There appear to be 
some lines which are peculiar to the planet, but their posi^ 
tionhas not been definitely fixed, owing to the too feeble lu- 
minous intensity. 

The majority of lines which distinguish the spectrum of 
Jupiter coincide with the solar lines. The Jovian spectrum, 
however, differs from that of the sun in the presence of a 
few obscure bands in the less refrangible portion, and es' 
pecially in one band in the red, the length of an undulation 
of which has been determined to be 3471 '5 hundred mil- 
lionths of an inch. The other lines foreign to the solar 
spectrum coincide with the telluric lines. The more re- 
frangible blue and violet radiations are uniformly absorbed. 
The Jovian atmosphere,it is concluded, exercises on the solar 
rays which traverse it an action analogous to that produced 
by the earth's atmosphere, whence the presence of the vapor 
of water in the former may be predicated. It is doubtful 
whether the band in the red, above mentioned, results from 
the presence of some special body not found in our atmos- 
phere, or from the fact that the gases encompassing Jupiter 
are mixed in different proportions from those in air. It is 
possible, however, that the two atmospheres are similar, but 
that their actions on the solar rays differ on account of circum- 
stances of temperature and pressure. The spectra of the 
dark belts, observed on the disk of Jupiter,are characterized 
by the marked uniform absorption of the blue and violet rays. 
No new absorption bands appear, but the lines are broader 
and more marked than elsewhere,proving that the dark belts 
are deeper than the adjoining regions. The solar light pene» 
trates more profoundly into the atmosphere i>f the planet at 
such belts, and hence is submitted to more marked altera' 
tion. 

The spectrum of Saturn shows the most marked lines of 
the solar spectrum, and gives bands which, with one excep- 
tion, coincide with those of the spectrum of our atmosphere. 
In general, the Saturnian spectrum is closely analogous to 
that of Jupiter. The spectrum of the ring, however, is very 
different, and shows no atmosphere,or at most a thin gaseous 
envelope of feeble density. 

The faint light of the spectrum of Uranus does not admit 
of distinguishing the Fraunhofer lines. Certain bands have 
been noted, the undulations prjceeding from which have 
been measured, and which without doubt result from the ab- 
sorption of solar rays in the enveloping atmosphere of the 
planet. To what bodies such absorption is due, it is im^ 
possible to tell. One band, however, corresponds exactly 
with another found in the spectra of both Jupiter and Saturn. 
The spectrum of Neptune differs essentially from the solar 
spectrum and is characterized by a few large absorption bands, 
generally,it appears,identical with those of Uranus. 

Among the small planets, M. Vogel has examined Vesta 
and Flora, with uncertain results, however, owing to their 
lack of brilliancy. There appear to be indications of an at- 
mosphere about Vesta, 



Wliat Inventions Do. 

The following colloquy recently took place between Re- 
corder Hackettand a criminal before him for examination in 
this city. From it we conclude that, while human depravity 
is not less prevalent than formerly, modem inventions pro- 
tect mankind from the depredations of the vicious, by ren' 
dering their operations considerably more hazardous : 

" What is your business ?" asked the Recorder. 

" I am obliged to work." 

"Don't you like it?" 

" No." 

" Why not ? What was your business ?" 

" A cracksman." (Frank answer.) 

" Well, then, you have given up that business?" 

' ' Yes. You see. Counsellor, what with the burglar alarinS 
in houses and stores, and the district telegraphs, and people 
growing economical and careful, and the newspapers hound- 
ing us, burglary, garotting, and highway robberies, and such 
things, is actually hazardous, and ain't so easy to be did." 



To make waterproof packing paper,dissolve 1'83 lbs. white 
soap in 1 quart water. In another quart water, dissolve 1'83 
ozs. troy of gum arable and 5'5 ozs. glue. Mix the two solu- 
tions, warm them, and soak the paper in the liquid, and pass 
it between rollers or simply hang it up to drip. 
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ENGINE FOB BLOOMING MILL USE. 

The John Edgar Thomson Steel Works, near Pittsburgh, 
Pa. , have recently been adding very largely to their exten- 
sive plant, and among the new machinery is a large and pow- 
erful steam engine, which deserves special mention for its 
ts excellent construction and the high finish that has been 



when not deflected, is one sixteenth of an inch above the 
outer face of the steam chest lid. Bolting down the bonnet 
draws the edges of the diaphragm down to the steam chest 
lid, making the joint and securing the propar seating of the 
valve. The area of the inside of each bonnet is made equal 
to the area of the extreme edges of the corresponding valve. 



Railway lilablllty for Frelgbt. 

In the case of a railway company that receives freight for 
transportation over its own and connecting lines, the Su- 
preme Court of the United States holds that such receiving 
company is not liable for losses that occur on the connecting 
road, unless the receiving road contracts to be responsible. 




mm 



BLOOMIXa MILL ENGINE AT THE THOMSON STEEL WORKS, PA. 



put on all its parts. The engine has a 36 inch cylinder with 
4 inch stroke, and the fly wheel, which is 35 feet in diameter, 
weighs 50 tuns. The whole engine is of massive propor- 
tions, but the only detail of which we need speak here is the 
slide valve, which is shown in detail by Figs. 4 and 5. This 
is Hemphill's balanced slide valve, which, as shown, moves be- 
tween the usual face and a relief plate. The relief plate is 
prevented from moving with the travel of the valve, by arms 
extending from its sides interlocking with lugs cast on the 
side of the steam chests, leaving the plate free to expand 
from the center towards the ends. 




minus the area required to secure a sufficient downward 
ipressure to hold the valve firmly to its face. The relief plate 
is thus held between two forces, the pressure of the steam 
downward on an area equal to that of the valve, and the 
pressure upward on the diaphragm. 

The set bolt, shown at the top of each bonnet, is adjusted 
to leave a space of about one sixteenth of an inch between 
its point and the point of the diaphragm stem, thus allowing 
the valve to rise from its seat to allow the escape of water 
from the cylinder when necessary. Experience has proved 
that the flexibility of the copper is ample to secure the de- 
sired relief on the valve. 



Near each end a stem is tapped into the relief plate, and 
on this stem are two disks, as shown. Between these disks 
is held a copper diaphragm about one sixteenth of an inch 
thick, covering the hole in the .'fteam chest lid, and secured 
to the latter by a bonnet or cover. This copper diaphragm. 



Tbe Stevens Institute Commencement. 

On the 4th ult., the great hall of the Stevens Institute, 
Hoboken, N. J., was filled with a large audience on the occa- 
sion of the first annual commencement. Governor Bedle 
presided ; and the proceedings having commenced with mu- 
sic and prayer. Professor Morton delivered a pointed and 
practical address on the objects and scope of the Institute, 
and the nature and importance of the instruction thjere 
afforded. Three theses were read — one on a design for a 
fifty-tun floating derrick, by Adolph Sorge ; another on the 
theory of the traction of locomotive engines, by James E. 
Denton ; and a third on heating and ventilating, by J. Hec- 
tor Fezandle. 

Professor Thurston delivered an address to the graduates, 
giving them some sound, common sense advice as to their 
conduct and life in the world into which they were entering. 
Governor Bedle followed wltb an interesting speech, in 
which he eulogized the late Edwin A. Stevens, and spoke in 
fitting terms of his liberality and the noble institution on 
which he bestowed his wealth and his name. Degrees were 
conferred on eight gentlemen, the three above mentioned, 
and Messrs. Bachman, Roezly, Leavltt, Wall, and Yokichi 
Yamada. Mr. Bachman's thesis was on the subject of 
flouring mills, Mr. Roezly's on sugar refining, Mr. Leavitt's 
on overshot water wheels, Mr. Wall's on wire rolling and 
drawing; while that of Mr. Yamada, who is a native of 
Japan, was on a design for a turbine water wheel. 



The luster of morocco leather is restored by varnishing 
with white of egg. 



The receiving road becomes a contractor for the entire route 
when it fixes a price for the whole distance, and receives the 
goods for such transport. 

• «■» » 

lUFBOVES BOFE SOCKET. 
This Is a convenient rope socket connection, especially 
adapted to hoisting the 
shafting in oil wells, though 
susceptible to many other 
uses which will readily 
suggest themselves. The 
end of the rope. A, is first 
unlaid : and two sleeve- 
shaped tapering pieces, B, 
are applied so as to wedge 
against the collar, C, which 
is screwed into the connect- 
ing piece, D. This last is 
similarly attached to the 
shafting. The piece, D, 
might be made stationary, 
in which case the device 
would be useful in any ar- 
rangement in which it is 
necessary to fasten tightly 
the end of the rope. 

Patented through the 
Scientific American Patent 
Agency, October 37, 1874, 
to Mr. Bowen, of Peach- 
ville. Pa. 



Tbe Magnetic Curve*. 

Rev. G. H. Hopkins gives 
the following method for 
fixing the curves which 
steel filings take when un- 
der the action of a bar mag- 
net. The filings,having been 
prepared so as to be as near- 
ly the same size as possible. 




and that size very minute, are poured into a mortar, and a 
small quantity of finely powdered resin is added : these are 
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stirred together until the two substances are completely I NESSLE'S STBEET BAILWAY BAIL, 

mixed, and then, considerable pressure being exerted upon ' In the invention herewith illustrated, the rails are sup- 
the pestle, they are rubbed until the resin adheres to the ported by a continuous line of plates, thus, it is claimed, ren- 
filings iu a very fine coating. The filings can then be sprinkled dering the track firm and solid, and lessening the expense of 
as usual, and the curves formed. It is best (after the curves . repairing. The greatest advantage, however, is that, when 
are formed) to heat the plane surface (glass, paper, or wood, | the rails become worn out, they can be removed, leaving the 
according to convenience) over a stove or in an oven, which plates in their places, when simply new top rails alone need 
easily allows it to be sufficiently as well as uniformly heated, be put down, thus, according to the inventor, decreasing the 



For projecting the curves on a screen, the following, we be- 
lieve, is a very effective method: Cover the glass with thin 
gum water, allow it to dry perfectly ; obtain the curves on 
dry gummed surface ; finally, breathe on the plate ; the gum 
is thereby softened, and the curve permanently fixed. Sub- 
stituting correspondingly shaped pieces of paper for the mag- 
nets (a pinhole can be used to indicate the north pole), the 
curves can be covered with a second plate of glass, and thus 
preserved as an ordinary lantern slide. 



A NEW GAS BLOWPIPE. 

The apparatus herewith illustrated, in natural size, is a 
new gas blowpipe burner, designed also for forges and for 
similar uses where intense heat is necessary. The advanta- 
ges of the invention are that, when the air blast is supplied 
by water pressure, it insures the delivery of sufiicient air 
completely to consume all the gas, and in a thoroughly dry 
state so as not to cool the flame. 

The device, as shown, consists of a brass tube, T, to which 
the air blast is led, and which is screwed in an outer tube, 
S, which receives the gas from the pipe, G, the gas filling 
the annular space between the two tubes, and being regula- 
ted by the cock, R'. Cock, R', governs the air supply. The 
orifice, 0, of the air tube terminates just within the interior 
of the tube, S. In order to augment the quantity of air in- 
jected into the gas, four copper pipes, A A', B B', are insert- 
ed in S, and are so arranged that the current is drawn into 
that leaving the tube, T, at o, mingling with the latter, and 
so filling the annular space, g, and escaping at d. A plan 
view of the tubes, A A', etc. , is shown in Fig. 3. 




expense nearly one half 



To the orifice, at d, various mouthpieces, some of which 
are shown in Figs. 3, 7, and 8, may be attached. Each piece 
consists of a ring, which either slips over or inside of d, and 
this ring is joined to the main tube, N, Fig. 3, by two thin 
pieces of metal, e. The openings on the sides thus produced 
give an additional supply of air , determining a complete 
mixture within the tube, N, which burns at the exit orifice. 
A gas lamp under the tube, N, which is disposed laterally, 
serves to dry the current. 

M. Cougnet, the inventor, claims that by this apparatus a 
very intense heat may be produced at a decreased expendi- 
ture of gas, owing to more perfect combustion. 




It is also claimed that the compound rail is stronger than a 
solid rail of the same thickness, and that, as it has no bat- 
tering or bending points, the jarring so destructive both to 
rails and rolling stock is avoided. 

A, in the engraving, is the timber ordinarily laid down to 
form the base for the track. On this is secured a series of 
flat plates, B, and on top of the plates are laid the rails, in 
such a manner as to break joints with the under plates. The 
fastening spikes extend through the rails and plates, secur- 
ing both, suitable slots allowing of the contraction and ex- 
pansion of the metal being made for their introduction. 

Patented May 4, 1875. For further particulars addrtss the 
inventor, Mr. John P. Nessle, 23 Frelinghuysen avenue. 
Newark, N. J, 



across the disk, on account of the sun's motion on its axis. 
On June 7 one of these spots was seen to be much smaller, 
and in the next picture, June 10, it had disappeared. The 
other did not appear to change, and was last seen, June 11, 
on the very edge. In the photographs of June 12, 14, and 
15, no spots are observed. The picture of June 16 shows a 
group of spots on the eastern limb, which do not appear on 
the picture of the previous day, and the photograph of to- 
day, June 17, shows the motion to be regular. For a month 
past the spots have been very few and small. 

•m t^i ^ — — ^_.^__ 

Another Steam Horse. 

Mr. Fortin Hermann,says Les Mondes, is testing a machine 
which is moved by articulated feet which are successively 
planted upon the ground. Two feet act from the front body 
and two from the rear, being pressed downward by steam, 
which besides, in a horizontal engine, oscillates rods which, 
acting upon the feet,cause the apparatus to drag itself along. 
From experiments cited, it appears that the feet, when shod 
with rubber and charged with a weight of 2'31bs. per 0'4 inch, 
indicated an adhesion equal to 0'75 of the weight of the mo- 
tive machine. The apparatus travels at the rate of from 4 to 
48 miles per hour ; and by a new arrangement, in which one 
pair of feet trot while the other pair amble, it is expected to 
run at the rate of 13 miles. It will ascend grades of 1 in 10 

with quite heavy loads, 

m <»» m 

BALDWIN'S BOTAEY HAND STAMP. 

Mr. (Jharles E. Baldwin, of New York city, has patented 
a hand stamp by which the operator is enabled to print any 
number of colors at one time by a single movement across 
the paper. In Fig. 1, in the engraving, A represents a cylin- 
der, on which the type is set. The said cylinder has its bear- 
ings in the arms of the frame, B, and is held from making 
more than one revolution by the spring catch, C, which 
strikes against a pin or lug on the cylinder end. The ink 
and color rollers rest in slots, D, on the arc, forming bearings 
for them to revolve in, and are held in such a position by 
elastic bands, E, attached to rings slipped over their ends, 
and to a ring set over each end of the type cylinder journals, 
as shown in Fig. 1. F F F F represent notches or rests, into 
which such rollers as are not required to be used are lifted, 
so as to clear them from the type cylinder. 



mr. Xbomas Webster, <i,, C. 

This eminent patent lawyer died suddenly on June 3, at 
his residence in London, England. On the previous day, he 
was engaged in the duties of his profession ; and was in 
good health up till late on the day of his death, when he 
felt fatigued. In the evening, he rose to leave his room, and 
fell dead in the arms of his servant. 

Mr. Webster had for many years held a high reputation for 
learning and forensic ability at the English bar; and his ex 
perience in patent matters, and his wise and strenuous advo- 
cacy of a peremptory protection, by all governments, of the 
rights of inventors, make his death a matter of regret with 
all who sympathize with progress and the arts and sciences. 
He visited Vienna in 1873, and was appointed a member of 
the International Patent Association which held its meetings 
there ; and he expressed to Hon. J. M. Thacher, now United 
States Commissioner of Patents, who was also a member of 
the Commission, great admiration for the patent system of 
this country, and desired that the English practice should 
be, in its main-features, assimilated to it. 



ASTBONOMICAL NOTES, 

Observatory of Vasbar College. 

For the computations of the following notes (which are 
approximate only) and for most of the observations, I am 
indebted to students. M.M. 

Positions of Planets for July, 18 75. 
Mercury. 
Mercury cannot be seen in tbe early part of July, as it 
rises after the sun, on the 1st at 5h. 27m., and sets at 7h. 
45m. P. M. On the 31st, it rises before the sun, at about 
half past 3, and sets a little after 6 in the evening. It can 
be best seen on the 37th, when it is at its greatest elonga- 
tion. 

Venus. 
On the 1st of July Venus rises at 3h. 3m. A. M., and sets 
at 5h. 50m. P. M. On the 31st, it rises at 3h. 42m. A. M., 
and sets at 6h. 30m. P. M. 

Mars. 
Mars rises, on the 1st of July, at 6h. 50m. P. M., and is 
easily recognized by its ruddy light. Although very low in 
altitude. Mars will be very conspicuous all through the 
month, coming to the meridian at about 11 P. M. early in the 
month. On the 31st Mars rises at 4h. 37m. P. M., and 
comes to meridian at 8h. 45m. P. M., at an altitude, in this 
latitude, of 20i°. 

Jupiter. 
On the 1st, Jupiter rises at Ih. 12m. P. M., and sets a little 
after midnight. Jupiter rises on the 31st at llh. 26m. A.M., 
and sets at lOh. 30m. P. M. 

On the 5th of July the second satellite of Jupiter will dis- 
appear, by being behind the planet, for nearly three hours 
(in the evening), while the first is unseen in consequence of, 
being in the shadow of Jupiter. The second satellite comes 
out from behind the planet, is seen for a few minutes, and 
then disappears by going into the shadow. 

On the 7th, Jupiter, when first seen in the evening, will be 
without its largest satellite, that moon being behind the 
planet. On the 14th the same satellite disappears, after 10 
P. M., by again going behind the planet. 
Saturn. 
Saturn rises soon after 10 P. M. on the 1st of July among 
the small stars of Aquarius. 

Mars, Jupiter, and Saturn can all be seen in the evening 
hours throughout the month ; when Mars is seen directly 
south, Jupiter will be seen in the southwest, and Saturn in 
the southeast. 

On the 31st, Saturn rises at 8h. 3m. P. M., and sets a little 
after 6 the next morning 

ITranus. 

Uranus is not in position for observations. It rises in the 

morning and sets early in the evening all through the month. 

Sun Spots. 

The report is from May 32 to June 17 inclusive. In the 

photograph of May 23 no spot is seen. Photography was 

interrupted by clouds from May 32 to May 27, and from that 

date till June 3 no spots were observed. In the picture of 

June 3,two small spots appeared coming on, and the pictures 

of June 4 and 5 show the regular motion of this group 
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The engraving represents the device ready for printing in 
blue, red, and green, and showing the other rollers lifted out 
of connection with the type. When it is desired to print in 
black or any single color, it will be necessary to use a single 
roller, as G or H, and raise all the others off the type cylin- 
der into their respective rests, F. The rollers are wrapped 
with flannel or its equivalent, so as to absorb a sufficient 
amount of coloring material to feed the type uniformly. 
* <#> * 
How can the Grasshoppers be Utilized ? 

The Minnesota State authorities have hit upon a way of 
clearing the four counties to which the grasshoppers have 
confined their ravages, which certainly deserves credit. It 
is praiseworthy for several reasons, for it has set the people 
inventing, provided them with lucrative work at a time when 
the destruction of their crops threatened to cut off all in- 
come, and actually put the grasshopper at a premium. The 
plan is simply to buy the grasshoppers from the farmers at 
ten cents a quart. The people have fairly jumped at the 
offer, and it is said that, in every town in the four counties, 
wagon load after wagon load of the hoppers is arriving, un- 
til now the pest is almost exterminated. In one county 1,000 
bushels were paid for, and this was one day's catch. One 
farmer made $55 for the labor of his family for twenty-four 
hours. Another has driven parties off his farm with a pitch- 
fork since the bounty system has been adopted, claiming the 
grasshoppers as his, and that he alone had a right to catch 
them. Still another individual, of a pious turn of mind, who 
refused to aid in burning the hoppers, on the ground that 
they were a dispensation of Providence and should not be 
interfered with, as soon as the reward was offered set his en- 
tire family to work, and added his own labor all day Sunday, 
.making a nice sum by his endeavors. 

Several ingenious traps have appeared, propelled by horse 
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powePj by means of which from five to twenty bushels of the 
insects are easily taken in a day. When brought to the de- 
signated receiving places, they are immediately paid for and 
buried in a deep trench. Blue Earth county has already 
bought fifteen thousand dollars worth. 

Now, who will invent a use for these millions of collected 
insects ? There is an enormous fortune in the invention, and 
it seems a waste to dispose of them by simple burial. Will 
they not yield a coloring matter, or an oil ? Desiccated and 
ground, would they of any use as a fertilizer ? Cannot some 
of our chemical readers experiment and favor us with re- 
suits? 
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The Keely motor Deception. 

To the Editor of the Scientific American: 

I was much pleased, as I have no doubt most of your read- 
ers were, with your recent able articles on the Keely motor, 
and which, I am sorry to say, are the only ones (that have yet 
appeared) calculated to expose to the public the deception of 
this so-called invention. All the other articles in the daily 
papers on the subject that have come under my notice have 
evidently been written to mislead persons, ignorant of scien- 
tific subjects. Into investing their money in, or rather throw- 
ing it away upon, this chimera. Whether these articles 
were paid for or not, I am unable to say ; but they certainly 
could not have been better advertisements. 

The most remarkable feature of this deception is the en- 
dorsement it has received from such men as Haswell, W. W. 
Wood, and others, and which, I believe, has done more to 
bring the scheme into favorable notice than anything else. 
It is true that their expressions of opinion, so far as they are 
made public, are very guarded, and do not absolutely amount 
to anything ; yet the fact of their names being associated 
with the invention in any but an antagonistic manner 
amounts to a tacit endorsement of the statements made by 
the promoters. The hallucinations of otherwise shrewd 
business men are not so extraordinary, as they must of course 
base their opinions on those of men conversant with the sub- 
ject; and when these go astray, it is but a natural sequen09 
that the capitalist should also. This was notably the case in 
the Ericsson engine bubble, first exposed, I believe, in the 
Scientific American. 

The "confidential" pamphlet, got up by the Keely Com- 
pany, contains probably the greatest percentum of the chaff 
of verbiage, compared with the wheat of fact, of anything 
yet published. The "experiments" therein and subse- 
quently reported give neither a statement of facts on which 
to base any calculations, nor an explanation of the theory by 
which the power is produced. In the absence of both theory 
and fact, it is impossible to show, in a logical manner, the 
fallacy of an invention ; and in this lies the unassailable po- 
sition of the company, which can only be reached by general- 
izations. If the publicity which the company is evidently 
anxiously to give to the invention is not injurious to its in- 
terests, I, in common with many others, cannot see that they 
would be in any way jeopardized by Mr. Keely coming for- 
ward and informing us (without communicating his secret) 
what the nature of his invention is. Has he invented a cost- 
less method of decomposing water, or has he discovered a 
new element? 

I may mention that I have made two attempts to go to 
Philadelphia, at my own expense, and see the engine in ope- 
ration ; but on both occasions it was either " dismantled" or 
not ready for public inspection, though there were, I believe, 
fl, few more shares left for those desiring to invest. 

New York city. Akgus. 



Tbe Keely motor. 

To the Editor of the Scientific American : 

You are doing the public valuable service in exposing the 
Keely motor humbug, Not a week has passed during seve- 
ral months but one or more innocent enthusiasts have in- 
quired: "What do you think of the Keely motor ? Isn't it 
wonderful?" Wonderful indeed; Aladdin's lamp in the 
older, and the woolly horse in recent, times were not more 
so. 

The motor is said to have generated a pressure of 10,000 
lbs. per square inch, which appears to the uninformed to be 
unprfecedentedly high ; but it is in reality only^a moderate 
one. In an article in tlfe Scientific Amebican of May 2, 
1874, is an account of a pressure forging machine which 
worked at a pressure of 19,480 lbs. per square inch. Ponti, 
fex & Wood, of London, England, once informed the writer 
that, in making lead pipe, they employed a constant pressure 
of 17,000 lbs. per square inch. Messrs. Harding of London, 
England, produced in 1865 sufiicient pressure to weld steel 
ingots together cold, the weld being equal in strength to the 
solid metal. Mr. Dudgeon will supply any one with an hy- 
draulic jack, which, by interposing a piece of steel J of an inch 
square between the ram and the duty, will exert far more 
than ten or twenty thousand pounds per square inch. Here 
is an hydraulic pump : 

A is a cylinder, say ? inches in diameter, provided with a 
piston, B, the piston rod, C, of one square inch sectional area, 
acting as a ram in the barrel, D, attached to the pressure 
gage. E is a lever, say 50 inches long, attached to which 
(and 2i inches from the end) is a pump plunger of a sectional 
area of a square half inch. Now supposing a boy to exert a 
force of 100 lbs. on the end of the pump lever, he could 
pump a pressure on the gage of 156,800 lbs. per square inch, 
if the various parts were strong enough to stand it. Of 
course in the absence of any air 01 other elastic fluid, the 
Jeast njotion of the piston, B, would destroy the pressure ; in 



he case of attaching an air receptacle of any kind, and sud- 
denly releasing it after the pressure was obtained, an expul- 
sion of the same nature in every respect as those made by the 
Keely motor may be given, the length of duration of time of 
the expulsion being in precise ratio to the quantity of air con- 
tained in the air receptacle. That this, in effect, is what 
Keely virtually accomplished is proved by the acknowledged 




fact that his motor consists of chambers containing air and 
water, the initial pressure being the 26J lbs. per square inch 
supplied by the hydrant, which would of course compress 
the air (without any mechanical aid whatever) to the same 
pressure, the space of time necessary to do so being in pro- 
portion to the quantity of water passing into the motor, and 
the quantity of air to be compressed. If the cubical contents 
of the air space are very small, as would appear to be the 
case, from the small amount of time necessary to charge and 
exhaust the motor (as certified to by the operators them- 
selves), a very short time would suffice to obtain the full ini- 
tial pressure. 

Then there are any number of devices by which a cubic foot 
of air, at a pressure of 26 lbs. per inch, could be compressed 
into 4 cubic inches of air at a pressure of 11,232 lbs. per inch, 
which, applied to a small model engine (having a very small 
conducting pipe so as to wiredraw the compressed air, and 
cutting off the air supply at one twentieth of the stroke) 
would run it at a very high velocity for several minutes, as 
was done in the Keely trial. 

If Mr. Keely has anything to exhibit as a force generator, 
and wishes to demonstrate that it will develop power, let him 
place a water meter and a pressure gage on the supply pipe 
lehile it is feeding the motor, and let there be a section of 
gage glass in the supply pipe, together with a small cock 
attached, so that visitors may ascertain what amount and at 
what pressure the liquid, be it water or otherwise, passes 
into the motor, so that they may see through the glass the 
appearance of the material, and (by means of the cock) draw 
off from time to time some of the entering liquid for exami- 
nation ; then let the motor drive a friction pulley, to which a 
brake is attached in the usual manner, to serve as a dyna- 
mometer. Thus we may ascertain what enters and leaves 
the motor in the form of power, neither of which conditions 
are complied with in the present exhibitions, neither of which 
conditions would interfere with a perfectly maintained secrecy 
as to the nature, design, or mechanical arrangement of the 
motor, and neither of which conditions can be dispensed with 
if a fair exhibit is to be made. 

I am only astonished that any engineer can be found to 
certify to the generation of a cold vapor or gas, having un- 
known qualities and an enormously expansive energy, with- 
out taking one step toward definitely ascertaining, by mea- 
surement or otherwise, what entered and escaped from the 
device. It is true these gentlemen certified to little or no- 
thing ; but under color of their names, an unmeaning exhibi- 
tion of hydraulic compression and re-expansion has been 
foisted upon the unmechanical public as a force generator, 
to the scandal of the whole profession of engineering. 

New York city. Joshua Rose. 



Tbe Bastle Glass. 

To the Editor of the Scientific American: 

So many exaggerated and untrue statements have been 
made in journals at home and abroad concerning the new 
glass (called, from its maker, the Bastie glass) that it is the 
duty of someone to quiet tjie fears of manufacturers and deal- 
ers, who have thought that their occupation was gone and a 
revolution in their business imminent, by giving the true 
facts in the matter. Let me first make a few quotations from 
the journals, and then give the truth, as we understand it, 
from seeing the article and hearing an explanation of its 
properties. 

It is called " malleable," or " almost malleable," and " un- 
breakable." It is said to be " annealed " in some oleaginous 
bath. It is said that ' ' its fragility is diminished, while its 
transparency remains the same." It is stated that it can be 
polished, and cut, and engraved by the sand blast, wheel, or 
acid, just like ordinary glass. Finally, we read that " we 
may expect that glass will supersede the use of metals for 
household and manufacturing purposes." 

I am aware that all these statements are n ot authorized by 
De La Bastie ; but they have been so widely spread in the 
newspapers that many believe them, and interested parties 
ask each other: "Are these things true? Have we indeed 
malleable glass ?" etc. 

As the objective point of the whole business is, I suppose , 
the sale of the patent in America, for which millions are 
asked, it is well that a more correct account of the glass 
should be given. 

1. The glass is not malleable, and is not claimed to be so 
by the inventor. Malleability and brittleness in glass are 



incompatible ; and only in the fabulous stories of ancient and 
modern writers is malleable glass named, and its possibility 
was, I think, never allow by any practical glass maker. 

2. The glass Is not unbreakable. It is only much tougher 
than common glass, and will bear a much stronger impact. 
But there is no piece which cannot be broken, and many 
specimens are purposely fractured at every exhibition. 

8. It is not annealed. It is only tempered, toughened' 
or hardened, by its submersion in the hot, oily bath. 

4. It cannot be cut and engraved like ordinary glass. Flint 
and other glass can be ground and cut on the wheel or by 
the sand blast throughout its entire thickness. Now, al- 
though a few specimens exhibited were ground by the sand 
blast to a very slight depth, yet, if the blast goes beyond a 
certain depth, it will break into a thousand pieces, just as a 
Rupert's drop is shivered when ground. I am telling you a 
fact, for I have in my possession a piece of the fractured 
glass as it came from the sand blast after being ground, per- 
haps through a third of its thickness, or about ^^ of an inch. 

5. It does not preserve its transparency after its transforma- 
tion by tempering, as most of the specimens exhibited were 
only translucent. The glass is thus robbed of one of its 
chief beauties, rendering it unfit for any use where clear- 
ness and transparency are required. 

6. The glass cannot be cut with a diamond, making it of 
little or no value for window glass or photographic uses, 
both of which purposes frequently require the pieces to be 
cut more than once before exactly fitting the frame or the 
window sash. 

I add, after the above statements, that it cannot supersede 
the use of metals. Can I call it anything more than an en- 
larged Rupert's drop, exhibiting many of its optical and crys. 
talline properties? It is a great scientific curiosity, just as 
the Rupert's drops were 200 years ago, and has excited no 
more discussion than they did. Hundreds of pages were 
written upon them, and some of these drops were tempered 
in oil instead of water, and did not break as the others did. 
More than half a century ago, a writer in the " Gentleman's 
Magazine," in an article on tempering glass, gives this 
direction : "If the glasses are to be exposed to a higher tem- 
perature than that of boiling water, boil them in oil. " These 
are curious facts. 

I ought to say that, in my opinion, it would not yet be safe 
for glass makers to throw stones at those who pass, for the 
impact of a stone, as generally thrown, would break any win- 
dows, even of the Bastie manufacture ; and although, ordin- 
arily, a saving is made in the squares cut from fractured 
pieces of window glass, the Bastie article is shivered into 
the minutest fragments, and entails a total loss. A stone 
ware baking dish, if broken in the oven, would not necessa- 
rily spoil the loaf of cake it contained ; while the accidental 
fracture and explosion into minute fragments of a Bastie 
article might ruin the contents of the oven, as ground glass 
forms a very dangerous article of food. 

May I add that, before your readers take stock in the Bas- 
tie process, it would be well to consult the agents of other 
processes of a similar character, which are now represented 
in New York or in Europe? If the papers are to be belived, 
Baur in Vienna, Pieper in Dresden, Stahl in Berlin, and Meusel 
in Geiersthal are busy with their processes of tempering 
glass. 

While I do not wish to say, in these times of wonderful 
discoveries and inventions, that anything cannot be done, 
yet I think that our glass makers and dealers can still pos- 
sess their souls in peace, and not lose their temper over the 
Bastie or any glass yet made, as being likely to make a revo- 
lution in their business. 

Although formerly a glass manufacturer, and for many 
years a glass dealer, I am not interested in any tempering 
process, or glass business of any kind, and only wrice in the 
interests of scientific truth and accuracy. When M. De La 
Bastie,|or any other man, can make glass which is malleable, 
as unbreakable as iron or tin, and tough, and is also trans- 
parent, which can be cut with a diamond, and cut and en- 
graved deeply on a wheel, just like Baccarat's glass or that of 
Bohemia, we willnot say " don't " to those who want to take 
stock. Glass, 



Powder TSUI Explosions. 

To the Editor of the Scientific American : 

When a powder mill explodes, the men at work are unable 
to explain its cause ; this leads me to think that such calami- 
ties may be caused by electricity. At all events it is a well 
known fact that persons dressed in woolen clothing for 
the body and leather shoes for the feet can, when the air is 
dry, by moving and twisting their bodies so their clothing 
will rub against them, produce from their finger ends a 
spark of electricity sufiicient to ignite a gas jet. Can it be 
that the men who work in powder mills, dressed as above 
described, in preparing for their work, create so much elec- 
tricity in their bodies that, when their hands come in prox, 
imity with any metal, a spark is given off, which, even if in- 
sufiicient in tension to explode the powder, may ignite some 
inflammable gas generated from the chemicals ? The powder 
is exploded, the mill goes up, and the people cry " spontan. 
eous combustion." C. F. ROBERTS 

Cottonwood Springs, Neb. 

A JHetbod of Destroying Grassboppers. « 

To the Editor of the Scientific American: 

I wish to suggest a cheap arrangement which, I believe, 
could be effectively used for the destruction of a swarm of 
grasshoppers. The instrument is a tin cylinder about five 
inches in diameter, flattened so as to be elliptical in form, 
and about ten inches in length. One end is closed complete- 
ly, but it has a socket into which is fitted a stick or broom 
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handle ; the other end is shaped like a grocer's scoop. At 
the extremity of the cylinder, where the bevel of the scoop 
commences, is a sliding door of tin, which, when shut, closes 
the cylinder entirely. Across the base of the scoop and im 
mediately in front of the door is a groove ; into it is fastened 
a piece of lamp wick saturated with alcohol. The cylinder 
is filled, through the sliding door, about one third with pow- 
ered rosin ; the door is then pushed down until only a small 
space or slit is left, about J inch or sufficiently to allow the 
powdered rosin to trickle in a shallow stream over the ignit- 
ed alcohol, whenever the instrument is held at an angle 
downwards. The whole thing should cost about $1. When 
the instrument is held by the handle in a nearly upright 
position, the rosin will not burn ; but directly it is lowered, 
as in the act of striking, a flame will issue of the width of 
the cylinder and three or four feet long ; and this flashing can 
be repeated in quick succession as often as the instrument is 
raised and lowered. Three or four men thus armed could in 
an hour traverse a large lot of planted corn. The sudden 
flash, directed to the corn, would be too brief to wither the 
plant ; but it would spoil the appetites, legs, and wings of a 
mass of grasshoppers. It may be found necessary to mix 
the rosin with a small quantity of fine gravel or sawdust. 
Omaha, Neb. Chaklbs Pontbz. 



form, such as shown in Fig. 92, should be kept for this 
especial purpose. The object of leaving a space between the 
two ends is to allow them to close, when required for work 
of a smaller diameter than the ring of copper, it being 
obvious that the same piece can be opened or sprung out- 
wards. to accommodate work of a larger diameter. To hold 
rings or hollow work larger in diameter than the bell chuck, 
the screws may be inverted, that is, put into the chuck with 
the heads inside and the ends protruding outside the chuck ; 
it is.hawever.at times difficult in such cases to obtain access 
to the heads of the screws , but whenever this can be done, 
the bell chuck will be found a most effective and serviceable 
tool. A special implement should be kept for inserting into 
the holes of the heads ; for if promiscuous pieces of steel are 
used, they will destroy the screws by bulging outwards the 
edges of the holes, making them taper and causing the lever 
to slip outwards and away from the screw head. Such an 
implement is called a " Tommy," and is shown in Fig. 93 ; 
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LATHE CHUCKS. 

That class of lathe work which, by reason of its shape,can- 
not be held and driven between the lathe centers, is what is 
termed chucked, that is to say, it is fastened to the face 
plate of the lathe by suitable plates and bolts, or held in 
special chucks. Of special chucks,the universal chuck is the 
the most useful, and is so common that a description of it is 
unnecessary. When the running center of the lathe is re- 
moved in order to put a chuck on the spindle, the hole into 
which the center fits should be carefully plugged with either 
rag, cotton waste, or paper, to prevent the metal turnings or 
dirt from getting into it ; and the screw on the lathe spindle 
and the face of the collar at the end of the screw should all 
be carefully wiped, as should the face of the hub or boss of 
the chuck, since the] presence of any dirt there will cause 
the chuck to run out of true. When the chuck is removed 
from the lathe, it should be put away standing upright and 
not laid flat upon its face, in which position dust would ac- 
cumulate in the thread. 

If a piece of work requires to be operated upon at a dis- 
tance from the face of the chuck, a universal chuck will not 
hold it sufficiently firmly ; and the bell chuck, shown in 
Fig. 91, should be brought into requisition. In using this 




chuck, is best to set it the work as nearly true as possible, 
using the front screws, A A, before attempting to adjust the 
four back screws, and to set the work true near the front 
face of the chuck, striking the work with a mallet (on the 
end standing out farthest from the chuck) to true it ; and 
then, when the work is adjusted as nearly true as possible, 
to set up the four back screws, until they each bear lightly 
upon the work, and then tighten them gradually and suc- 
cessively, giving them not more than a quarter turn each at 
a time, and continuing from one to the other until they are 
finally screwed sufficiently tight, which proceeding will pre- 
vent the springing of the work by the screws. The bell 
chuck will hold work very firmly, and obviate the necessity 
(in most cases) of a guide or cone chuck being placed upon 
the outer end of the work to steady it. 

The screws should be made of steel, the ends being turned 
down below the depth of the threads, so that,if in the course 
of time the ends should bulge from the pressure of the 
screws, it will nevertheless be an easy matter to remove 




them from the chuck, to replace them when necessary, or to 
straighten them if they become bent, as is sometimes the 
case. To prevent bulging, the ends should be tempered to a 
ptraw color. When tubes, brass work, or finished work, 
which is liable to be damaged by the pressure of the screws, 
is held in a bell chuck, a piece of soft metal, as copper or 
brass, should be interposed between the screws and the work ; 
and here it is as well to remark that the same precautions 
should be taken in fastening a carrier, driver,or dog to work 
driven thereby. Pieces of copper, both flat and of circular 




it is made of round cast steel and left soft, the sizes of 
the ends, A and B, being made to fit the holes in the screw 
heads. The object of curving the end. A, at C, is to enable 
the end. A, to be used in instances when the end, B, could 
not be employed, by reason of some obstruction or interpos- 
ing projection upon the work. 

The next form of chuck to be considered is the dog chuck ; 
and of this there are two kinds, the first being one iu which 
the screwing inwards or outwards of one dog operates one or 
more of the others, by means of gearing or other suitable de- 
vices, and the second being those in which the dogs slide in 
grooves or slots iu the chuck plate, and are adjusted to ac- 
commodate the work and then bolted firmly to the chuck 
plate, the work being held by screws passing through the 
jaws of the chuck. 

The first kind of chuck is a very useful tool for ordinary 
work, and is a necessity to every lathe ; but however well it 
may be made, and no matter how carefully it is used, it will 
become in time out of true and unfit for work requiring great 
nicety. For work which does not require reversing in the 
chuck, it is of course at all times good ; but if the work does 
require reversing, the jaws of the chuck will require adjust, 
ment to keep them true ; and since such jaws are hardened 
they cannot be turned up in their places unless they are first 
removed from the chuck and softened. There can be no 
doubt that, in a majority of causes, ill usage causes these 
chucks to get out of true rapidly ; and a common reason for 
their depreciation arises from the following causes : The jaws 
are, of necessity, adjusted to fit the slots or grooves in the 
chuck plate with great exactitude, after the manner shown 
in Fig. 94, A being a jaw to which is 
secured a sliding fit in the slot of the 
plate by means of the plate and nut, 
C and D ; from which it will readily 
be observed that the presence of any 
dirt upon the face plate will make it 
very difficult to move the jaw either 
towards or away from the center of 
the chuck, and that even the absence 
of sufficiently frequent lubrication 
will produce the same effect, because 
the dust and fine particles of metal 
collect upon and in the grooves of the 
chuck, and form a species of gum 
coating not unlike India rubber, 
forming a serious obstacle to the movement of the jaw. In- 
stead of properly cleaning the chuck,to obviate the difficulty, 
the artisan, especially if his job is in a hurry, is apt to slack 
back the nut, D, thus causing the jaw to fit loosely to the 
thickness of the chuck plate, so that, when the jaw is forced 
against the work, it springs away from the face of the plate 
in the direction shown in Fig. 95, the amount to which the 
nut is loosened determining the de 
gree to which the lower end of the 
jaw will spring away from the chuck 
plate in cases where the work is 
being held by the inside face, E, of 
the chuck. If, however, the outside 
face, F, of the jaw is gripping the 
work, the jaw will spring in the op- 
posite direction,so that the lower end 
of the jaw (shown above to be away 
from the chuck) will be close to it, 
and the outer end will spring off, the 
conditions of pressure being exactly 
reversed. It will be at once perceived 
face of the jaw and of the face of the 
plate, C, which fits against the face plate, B, will, if not 
taken up by the nut, produce in time the same defect ; and it 
is this wear, together with that of the screws, nuts, and 
gearing, if there be any, to operate the screws, which causes 
this class of chuck to get out of true, even if carefully 
used. 

Many cases arise in which it is necessary that the inside 
face of a piece of work requires when chucked to bear against 
the face plate if the jaws grip at F, and against the face of 
the jaw if the jaws grip the work at E, so as to ensure the 
work being set true with that face. When,however,the jaws 
of the chuck are loose in the slots or slides, as shown in 
figure, tightening the jaws upon the work will force the lat- 
ter away from the face plate to an amount proportionate to 
a degree of looseness of the jaw, as is shown in Fig. 96, in 
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which the lines, A A, represent the 
direction in which the inside face, E, 
of the jaws would stand to the chuck 
when gripping the work, and B B 
the direction of the same when the 
outside face, F,is gripping the work, 
the effect being, in both cases, to 
spring or force the work away from 
the face of the chuck jaws as the case 
may be, rendering it very trouble- 
some to set the work true, and en- 
tailing a great loss of time ; for a 
very slight defect in a chuck is, by reason of reversing the 
work in the lathe.multiplied upon the work ; and when it is 
considered how many times in a year that defect is encoun- 
tered, how many times it has performed its duties imper- 
f ectly,and how much extra labor in fitting and adjusting has 
become necessary, it will be readily perceived that it is better 
to throw away a dozen imperfect chucks, if needful, to ob- 
tain a good one. 

Chuck dogs are detached dogs which fit into the square 
holes of the chuck plate or face plate, as shown in Pig. 97, 
being held to the plate by the nut and 
washer. These dogs are movable to 
any part of the plate, their position 
being regulated to conform to the shape 
of the work, which renders possible 
their employment in cases where a dog 
chuck would be of no service, such, for 
instance, as holding a triangular piece 
of work. The center line of the screw 
should stand exactly parallel to the 
face of the face plate, or tightening the 
screws, which in this ease grip the 
work, will force the latter towards or 
away from the face of the plate, accord- 
ing to the direction in which the screws are out of true. The 
screws should have their ends turned down below the thread, 
and should be hardened as directed for bell chuck screws, 
since these screws may be also reversed in the dog for some 
kinds of work. The dog should be screwed very firmly 
against the face plate, so as to avoid their springing. 

Universal or scroll chucks, containing screws or gear 
wheels which are enclosed, should be occasionally very 
freely supplied with oil, and the chuck worked so as to 
move the jaws back and forth to the extreme end of their 
movement, so as to wash out any particles of metal or dust 
which may have lodged or collected in them ; for proper 
cleaning will reduce the natural wear to a minimum,and pre- 
vent the internal parts from cutting,as they are otherwise apt 
to do. 




SCIENTIFIC AND FBACTICAL INFOBMATION. 

A NEW USB FOE MAT BUGS. 

Dr. Chevreuse, of Switzerland, announces a new and curi- 
ous utilization of the may bug or cockchafer. It consists in 
decapitating the living insect one hour after it has fed, 
when, on opening the stomach, several drops of a colored 
liquid are obtained, which varies with the nature of the p!ant 
fed upon. This substance has been used as a water color for 
painting with considerable success. Dr. Chevreuse having 
formed a scale of fourteen different tones or shades. It is 
a permanent pigment, unalterable by air or light, and imparts 
this quality, it is stated, to other paints with which it may 
be mixed. 

A CUBE FOR SOOTY CHIMNETS. 

F. C. R. says : About fifteen years ago, a dwelling was 
raised one story higher, and a chimney had also to be raised 
some feet higher ; and as the chimney was built up, it was 
plastered on the inside with salt mortar, to prevent the adhe- 
sion of the soot. The result is that the part plastered with 
salt mortar is white and clean to this day, while the other 
part gets filled with soot up to the very line where the salted 
part begins, and has to be cleaned each year, the chimney 
being in almost constant use. The proportions used were 
1 peck of salt, added while tempering, to 3 pecks of mortar. 

A NEW GENERAL ANTIDOTE FOR POISOKS. 

M. Jeannel gives the following formula for an antidote for 
a number of deadly poisons: Solution of sulphate of iron 
(D. 145) 100, water 800, calcined magnesia 80, washed an- 
imal charcoal 40. These ingredients are kept separate, the 
solution of sulphate of iron in one vessel, the magnesia and 
charcoal in another, with some water. When needed, the 
sulphate solution is poured into the la&t mentioned recep- 
tacle and violently agitated. The mixture should be admin- 
istered promptly in doses of from 1'6 to 33 ounces. From 
experiments M. Jeannel finds that this antidote, employed in 
proper proportions, renders preparations of arsenic, zinc, and 
digitaline completely insoluble. It does not render oxide of 
copper absolutely insoluble, however, and leaves in solution 
notable quantities of morphine and strychnin. It neither 
decomposes nor precipitates cyanide of mercury nor tartar 
emetic. It saturates free iodine entirely, and acts but par- 
tially upon solutions of alkaline hypochlorites. Four ounces 
of the antidote are found to neutralize the poisonous effect 
of 1'6 ounces of arsenite of soda. It retards the toxic action 
of sulphate of strychnin, affording sufficient delay to ad- 
minister evacuants. One third of an ounce is efficacious 
against digitaline injected into the intestines. The formula, 
says M. Jeannel, is certainly preferable to the officinal hydra ■ 
ted peroxide of iron, which, in course of time and at a tem- 
perature of 59° Fah., undergoes molecular modifications 
which render it unreliable as an antidote for arsenical prepa- 
rations. 
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IMPEOVED GANG PLOW 8PEING. 

The object of this inventioQ is to afford a simple means 
whereby the plows may be easily raised and lowered while 
at work. The essential feature of the device, which we il- 
lustrate in the annexed engravings, is a coiled spring which 
acts upon a crank axle, turning the latter so that the plow 
may work to a depth of nine inches into the ground or be 
raised seven inches above it. The Inventor points out that 
plows at present cannot work to a depth of over four inches 
and a halt without requiring changing in some manner, and 
that it is very difficult to lift them while in operation. 

The general appearance of the ma- 
chine is shown in Fig. 1. From Fig. 3 
the arrangement of the spring will be 
more clearly understood. The ends of 
the spring are attached to the crank axle, 
and to the frame of the implement, so 
that, when the crank, and consequently 
the frame, is lowered, thus allowing the 
plows to enter the ground, the spring is 
caused to wind tightly about the axle. 
The parts are then held by the lever. A, 
which is attached to the crank and se- 
cured as desired by a simple spring stop 
in a notched arc, B. To raise the plows 
so that they may operate at any less 
depth, or be lifted entirely free of the 
ground, it is only necessary to release 
the spring through the medium of the 
lever, A. 

The elasticity of the spring then re- 
volves the axle in such a direction as to 
raise the frame, and with it the plows, 
more or less, according to the space 
through which the said axle is allowed 
to revolve. 

A long crank axle can be used, and 
thus a wide range of depths in plowing 
gained. The general construction of 
the implement embodying the inven- 
tion is of the most durable description, 
all parts being of iron except the pole, 
foot resi,, and plows, the latter being of 
superior cast steel. 

Patented through the S •ientific Amer- 
icaa Patent Agency. For further parti- 
culars address the inrentor, Mr. H. N. 
Dalton, Pacheco, Contra Costa county, 
^Cal. 

» ■•» » — . 

IMPROVED DASHBOAED. 
The novel feature, in the improved dashboard reprpsented 
in the annexed illustration, is found in the construction of 
the frame, whereby the latter maybe contracted or expanded 
should the leather cover be made loo tight or too loose, and 
which, besides, enables all the stitching to be done before 
the coyer is applied to the frame. The ironwork, the in- 
ventor states, can be made tor half the cost of the old welded 
frame, and the leather can nearly all be sewn by machine, 
the ends and tops only requiring hand-stitching. A good 
workman, we are informed, can, through these advantages, 
produce thirty or forty dashboards in a day, as against three, 
which would be considered fair work in the same 
space of lime, if boards constructed in the usual 
manner were made. The inventor is a practical 
sad lie and harness manufacturer, and has submit- 
ted the device to the test of experience, on the re- 
sults of which he bases the above claims and state- 
ments. 

From Fig. 1 it will be s^en that the frame is 
composed of iron rods united by T and elbow 
couplings, and that the construction of the latter 
enables a rail above and two handles at the sides 
of the board to be added. The opposite ends of 
the horizontal bars, A, and of the vertical bars, 
B, are screw -threaded in reverse directions, so that, 
by turning said bars in one direction the couplings 
will be drawn toward each other, and the frame 
will be contracted ; by turning the bars in the other 
direction, the couplings will be pushed from each 
other, and the frame will be expanded, so that the 
leather or cloth cover can be adjusted as required. 
The center bar, C, may be secured to the top and 
and bottom bars by T couplings, and the ends of 
the upper rail and the handles may be conical in 
shape and held in recesses in the elbows of the 
corner couplings, as shown in Fig. 3. The last 
mentioned figure represents an upper coupling, 
and Fig. 4 shows the shape of a lower coupling, with the 
manner of attaching the iron which secures the dashboard to 
the body of the wagon. The bars may be either solid or hol- 
low, as desired. 

In constructing the board, the cover is, as above noted, 
first partly stitched ; the bars are then inserted, the couD- 
lings are put on and adjusted to give the proper tension. In 
case of breakage, the entire frame can be removed by rip- 
ping the end and top seams, and the device may afterwards 
be put together. With the old form of dashboard, in such 
case, it would be necessary to rip every seam, and to replace 
the cover would involve more labor than the making of a 
new one. Sheet metal may be used for covering instead of 
leather, if desired. 

Patented through the Scientific American Patent Agency, 
February 16, 1875. For further information relative to roy- 
alties, price, etc. , address the inventor, Mr. C. C. Schwaner, 
P. O. Box 153, Winterset, Madison county, Iowa. 



India Rubber Sidewalks. 

The Nritional Car Builder says : India rubber sidewalks 
are coming into fashion out West. For small towns they are 
admirable, combining economy with durability. The first 
experiment was made in Danville, Iowa, where 300 yards 
were put down on one of the principal streets. All the boys 
in the place ran over it, but there was no noise. A leading 
merchant stopped in front of his house, then jumped on his 
heels. Th« elastic forces hidden in the rubber threw him 
over the gate to the roof of the piazza. But after a few trials 
he was able to alight on the steps with the graceful accuracy 




DALTON'S GANG PLOW SPRING. Q 

of a flying squirrel. The chief drawback to the walk is its 
odorous familiarity in hot weather, but it can be neutralized 
by a weekly wash of borax and coal tar. Its principal ad- 
vantage is that it can be stretched. As the town grows, it 
is pulled out towards the suburbs. Two yoke of cattle can 
lengthen it three miles a day. 



Prizes for a fievs Method of Preserving Plaster 
Casts. 

The Prussian Government has offered two prizes of the 
value of about $750 (3,000 marks) and $2,500 (10,000 marks),, 
respectively, for the discovery of a new method of cleansing 
plaster casts, statues, etc, and for the invention of a new 
material possessing the advantages of plaster, but which will 
not deteriorate by repeated washings. 

The first prize of $750 is offered for a method which will 
give plaster casts the power of resisting periodically repeated 
washings, without injuring in the least the delicacy of the 
form or the tint of the plaster. 

Special conditions. — (a) The method 
must be applicable, in equal degree, to 
all kinds of plaster occurring in trade, 
and must not diminish the hardness of 
the cast, (ft) In order to entirely pre- 
serve the delicacy of the form, those 
materials are absolutely excluded which 
do not soak into the plaster, (c) It is 
not necessary to preserve the original 
color of the plaster ; a yellowish tint, or 
any warmer tint, may be allowed ; but 
the evenness of the color is, at any rate, 
indispensable, (d) Plaster casts prepared 
according to the method must stand re- 
peated washings with soap and luke- 
warm water. («) The method must be 
applicable to plaster casts of any size 
and shape, (fj Competitors for this prize 
are to prove the practicability of their 
respective methods by sending samples, 
and, if desired, by preparing casts placed 
at their disposal 

The second prize of $2,500 is of- 
fered for a material for making casts 
of art works possessing the advantages 
of plaster, but which, without any spe- 
cial preparation, will not deteriorate by 
periodically repeated washings. 

Special conditions. — [a) The new ma- 
terial must easily allow casting in origi- 
nal molds without their becoming more 
Z_^]^Ir^'" injured than with plaster, audit must 

,...,_ reproduce the mold as exactly as plas 

ter. (6) It is not required that the ma 
terial should have the color of plaster; 
a yellowish tint, or any warmer tint, may 
be allowed, but the evenness of the color is indispensable, 
(c) The solidity of the material must not be less than that of 
plabter, so that it may be used for the largest casts, (d) 
Casts made of this material must stand repeated washings 
with soap and lukewarm wftter. , (e) The price of the mate- 
rial must not considerably exceed that of plaster, and the 
price of the molds for casting must likewise not considera- 
bly differ from that of plaster molds. (/) Competitors are 
to prove the practicability of their material by sending sam- 
ples in applied and unapplied states, and also to give proof. 



WIndofr Ventilation. 

A recent number of the London Times contains a glowing 
account of a new invention, just brought out in London, 

whereby it is alleged that apartments of all kinds can be if required, by the actual execution of casts, 
ventilated by a cootrivance placed at the window for the ad- General conditions referring to both of these prizes. — The 
mission of air in upward currents. The air so admitted is Ministers reserve to themselves the nomination of a commit- 
intended to blow up against the ceiling, and thence spread tee of experts, in order ti examine the consignments which 

may be received. Competitors are to send with 
their consignments sealed envelopes, provided 
with mottoes, and containing the names ©f the 
senders. On the outside of these envelopes also is 
to be written the address to which the returned 
samples or any communications are to be sent. 
The consignments which have been found to cor- 
respond with the conditions stated above will be 
come the property of the Government, and the 
names of the successful competitors will be pub- 
lished. The remaining consignments will be re- 
turned to the addresses given on the envelopes. 
Competitors are to forward their consignments to 
the Koyal Prussian Ministry of Public Worship, 
Instruction, and Health, not later than 31st De 
cember, 1875. 




SCHWANER'SLDASHBOAED. 

throughout the apartments without creating drafts injurious 
to the health of occupants. Our British cousins think that 
this improvement is the greatest thin^ out in the ventilation 
line, and so new that they devote much space to its discus- 
sion in their leading papers. Mr. Tobin, a retired merchant 
of Leeds, is credited with the origination of the improve- 
ment. 

We should be sorry to detract from the just claims of Mr. 
Tobin as an inventor, but the truth in such matters is always 
in order. Our readers will find on page 403 of the Scienti- 
fic American, for December 23, 1871, an engraving and de- 
scription of this method of ventilation, which was patented 
here in 1870 by S. C, Maine of Massachusetts. This device 
is extensively used in this country. It consists of air pipes 
set in a board placed under the window sill. The inner 
mouths of the pipes are bent upward, so that the inrushing 
air impinges against the ceiling and spreads without creating 
drafts. 



Decolorising Property of Ozone. 

One of the most striking properties of ozone, 
gays M. A. Boillot, is its bleaching power. The 
effects ascribed to chlorine are really due to ozone. 
Ozone employed directly acts as an oxidizing agent 
laying hold of the hydrogen of the substance with 
which it is in contact, whence results bleaching, if 
the body is colored. On allowing chlorine to act 
upon any animal or vegetable matter, it decom- 
poses a certain quantity of water and seizes its hydrogen, 
forming hydrochloric acid. The oxygen set free by this re- 
action is transformed into ozone, which, in its turn, lays hold 
of hydrogen present in organic matter. 



memory In Birds. 

A carrier pigeon which was captured in a balloon during 
the siege of Paris, and sent by Prince Frederick Charles to 
his mother, recently escaped from captivity and returned to 
the house of its former owner in the French capital. This 
is certainly a remarkable instance of the exercise of memo- 
ry in the lower animals, to which it would appear difficult to 
find a parallel case. The bird must have kept its former 
haunts in its recollection for nearly five years. 



To DETECT sulphuric acid in vinegar, put in a little starch. 
Then add a minute portion of iodine. If sulphuric acid be 
present, the starch will not take a blue tint. 



© 1875 SCIENTIFIC AMERICAN, INC. 



July io, 1875.] 



^titntUU ^mttitm. 



23 



MODEL BESISENCES. 

Messrs. Isaac H. Hobbs and Son, of Philadelphia, Pa , 
have recently designed a villa residence for Mr. William M. 
Weigley, of Shafferstown, Pa. The architects describe iheir 
work as follows : The design is an evolution of the ovo laws 
of proportion, with a mansard roof. It is built of a very fine 
stone, of a peculiar rich, reddish brown color. The work 
will be rock-faced range work with draft base coarse, and 
other dressings of picked centers. AH the stone work will 
be very fine ; the building is to be finely finished in the inte- 
rior, with hard, natural wood. The situation of the house 
rendered it of advantage to have a broad front and not to be 
deep. The building will cost 
$32,000. The interior ar- 
rangements, as shown in Fig. 
2, are as follows: 

First story : V is the vesti- 
bule, 6 by 12 feet ; H the stair- 
way, 10 feet wide, connecting 
main hall 10 feet, separated 
by an ornamental arch con- 
nection ; P the parlor, 15 feet 
wide, 30 feet long ; L is the 
library and sitting room, 15 
feet long by 15 feet wide ; an 
octagonal corner room, 10 feet 
in diameter, forming an al- 
cove of beautiful proportions ; 
A is a conservatory, connect- 
ing the library and side porch 
by windows running down to 
the floor; D R is the dining 
room, 15 feet wide by 26 feet 
long;K is the kitchen, 13 feet 
by 17 feet ; S is the scullery, 
15 by 16 feet. This story is 
supplied with ample store 
room, butlery, pantry, and a 
lavatory under the main stair, 
also a lift from the cellar to 
this story. 

The second story contains 
four fine chambers, C, Fig. 3, 
all of which are 15 feet wide 
and of the following length ; 
one with octagonal projecting 
tower alcove, 15 by 15 feet, 
alcove 10 feet ; second, 15 by 
25 feet ; third, 15 by 17 ftet 4 
inches. This story also con- 
tains a dressing room or bou- 
doir, 11 by 13 feet; a bath room, 11 by 10 feet, with ample 
linen and other closets. There is a 'verandah in front and a 
covered verandah upon its side. 

The third story will contain the same number of rooms and 
accommodations as the second story. 

— ■»■ ■ 

AVelgbted Silks. 

M. J. Pierson states that an increase of weight is produced 
in silks by treatment with salts of iron and astringents, and 
with salts of tin and cyanides; this factitious increase of 
weight may be carried to the extent of from 100 to 300 per 
cent. It cannot be too widely known that, by this adultera- 
tion, silk is rendered very inflammable, and under certain 
circumstances, spontaneously so. 



grinding it in water to a fine pulp in a machine such as is 
used in grinding paper pulp. We strain off the water as far 
as practicable, and then subject this pulp to powerful pres- 
sure — for example, in a perforated vessel — to farther expel 
the aqueous moisture, and to bring it to a comparatively solid 
and dry state, yet still retaining sufiicient moisture to pre- 
vent it from burning in the further stages of the process. 

We comminute gum camphor by grinding it in water, or, 
preferably, by pounding or rolling it, and thoroughly incor- 
porate, with the pyroxylin pulp in the condition last above 
described, this finely comminuted camphor, in about the 
proportion of one part, by weight, of camphor to two parts. 





SECOND STORY. 



Tbe Cost of modern Guns and Armor 

The Engineer places the cost 
of a vessel, protected by the 
latest modem armor and armed 
with an eighty-one tun gun, at 
$1,500,000. Ships carrying this 
tremendous weapon have yet to 
come in conflict ; but when such 
combat does occur, it will proba- 
bly be the question of but one 
well aimed shot to send either 
antagonist to the bottom. The 
same end may be more easily 
and certainly accomplished by 
a properly managed torpedo. 
The war of the future, on the 
water at least, bids fair to prove 
expensive to the losing side. 



Celluloid— Wbat Is It? 

In leply to various correspondents asking for a description 
of this substance, which is now coming into extensive use, 
we would state that celluloid is the name given to a kind of 
solidified collodion. The latter is composed of some fiberous 
material, such as cotton, which is dipped in sulphuric and 
nitric acid. The cotton then possesses the quality of solu- 
bility and sudden explosion, and is termed " gun cotton," or 
pyroxylin. This pyroxylin can be dissolved in ether and 
alcohol, and when so treated is called collodion, and is used 
in photcgraphy for covering the glass plates on which the 
negatives are made. The dissolved pyroxylin is poured on 
the glass plate. The alcohol and ether rapidly evaporate, 
leaving on tlie glass a fine transparent membrane or skin, of 
considerable toughness, something like fine horn. 

Celluloid is made by using camphor in place of alcohol 
and ether, in connection with the pyroxylin. The follow- 
ing is the description given by the inventors of celluloid, 
Messrs. John W. Hyatt, Jr., and Isaiah Smith Hyatt, of 
Newark, N. J. 

"In the practice of our invention, we prepare pyroxylin by 



Fig. l.-DISIGN FOR A MODEL VILLA. 

by weight, of the pyroxylin in the pulp. These propor- 
tions may, however, be somewhat varied with good results. 
The moisture in the pulp serves to counteract any tendency 
of the camphor to prematurely develop its converting power 
under any stimulus incident to its being incorporated with 
the pulp, or to the further stages of the process. 

With the camphor we also thoroughly incorporate, with 
the pulp, any pigments, coloring matter, or other minerals 
that may be adapted to the requirements of the articles into 
which the product is to be manufactured. The camphor, or 
camphor and other ingredients,having been thus thoroughly 
mixed with the pulp, we next subject the mass to a power- 
ful pressure, in order to expel the remaining aqueous moist- 
ure, and thereby not only dry the mixture, but force the 
camphor into more intimate contact with the pyroxylin 
throughout the mass, so that every atom of the camphor 



FIRST STORY 



Fig. 2.-PLAirS OF A MODEL VILLA. 

shall be in condition and place to exert its utmost converting 
power as developed. 

The dried and compressed mass is next placed in a suita- 
ble mold or vessel open at the top, and into this open top is 
fitted a platen or plunger. The vessel is then placed in a 
hydraulic or other powerful press, and a heavy pressure, 
applied to the platen or plunger, is brought to bear upon the 
mixture, which, while thus under pressure, is heated up, by 
steam or other convenient means, to a temperature of from 
150° to 300° Fah., varying according to the quantity of the 
mixture ; and the mixture is kept at this temperature and 
under this pressure until the converting power of the cam- 
phor shall have been exerted upon the pyroxylin through- 
out the mass, the heat developing the latent converting 
power of the camphor, and the camphor exerting this con- 
verting power actively upon every atom of the pyroxylin, 
with which the pressure maintains it in close contact. The 
process of transformation is rapidly effected, and is com- 
pleted almost as soon as the mass attains its maxinrum tem- 
perature, the resulting product being a homogeneous pro- 
duct, solidified collodion, or collodion compound having the 
qualities or properties hereinbefore specified. 

This product, as it comes from the press, is of a consist- 



ence resembling that of sole leather, but upon exposure to 
the atmosphere it hardens, by reason of a slight evaporation 
of the camphor. The ultimate product includes, however, a 
large proportion of the camphor as a permanent accretion to 
the mass, which accretion is not only a great gain over the 
use of ether, alcohol, or other solutions or volatile solvents, 
which would be entirely expelled or lost, but by its presence 
gives the solidified collodion or compound the new capability 
of being again rendered plastic by heat, and remolded into 
any desired form or shape, without requiring the use of 
solutions or volatile solvents, or the addition of fusible 
gums, as heretofore. 

A recent improvement on the 
foregoing consists in transfor- 
ming pyroxylin into solidified 
collodion orcelluloid, by using 
a liquid instead of a solid sol 
vent, which liquid solvent, 
like the solid, is latent at or- 
dinary temperatures, but be- 
comes active and dissolves the 
pyroxylin upon the application 
of heat. 

The following is the pro- 
cess : We make a weak solu- 
tion of camphor in alcohol, the 
proportions being, by weight, 
one part of camphor to eight 
parts of alcohol. This solu- 
tion of camphor is not a sol- 
vent of pyroxylin at ordinary 
temperatures, and we there- 
fore term it a latent liquid sol 
vent, but it becomes an active 
solvent at an elevated tempe- 
rature. 

In using this latent liquid 
solvent we first reduce the py- 
roxylin to a pulp, and mix 
therewith such coloring or 
other matters, if any, as are 
suitable to the required char 
acter of the product. The 
aqueous moisture is then ex- 
pelled from the pulp. We 
then add to the dried pyroxy- 
lin or pyroxylin compound 
the above described latent li- 
quid solvent in about the 
proportions, by weight, of 
fifty parts of the solvent to 
one hundred parts of the pyroxylin. The solvent is stirred 
into the pulp, and the whole kept in a closed vessel until 
the solvent becomes evenly diffused throughout the mass, 
no solvent action taking place to retard or prevent this even 
diffusion, as would be the case in the use of solvents that 
are active at ordinary temperatures. The compound is then 
subjected to heat and pressure in a similar manner to that 
employed when using the solid solvents." 

Among the various uses for which celluloid is now em- 
ployed is the production of dental plates for artiSciitl teeth. 
It is regarded as superior to rubber iu many respects. A 
beautiful species of artificial ivory is also produced from 
celluloid as follows: 

" We take,say,one hundred parts by weight of ivory dust, 
one hundred parts of pyroxylin, and fifty parts of powdered 
gam camphor. The pyroxylin is ground into' a pulp 
while moist, and it is after- 
ward deprived of nearly all of 
its moisture, leaving it slightly 
damp, as a protection against its 
taking fire from any cause. It 
is thoroughly mixed with the 
ivory dust and gum camphor, in 
the proportions just named. Af 
ter being mixed, the mass is de- 
prived of all remaining aqueous 
moisture, preferably by pressure 
between absorbing pads. To this 
compound, deprived of moisture, 
we then add fifty parts of nitric 
ether, and keep the whole with- 
in a closed vessel for several 
hours, or until the nitric ether has become evenly and tho- 
roughly difllused throughout the mass. 

The nitric etaer permeates and semi-dissolves the ivory 
dust, the camphor, and the pyroxylin, and thus properly 
disposes them for final treatment, which consists in bringing 
the whole compound together into a solid within a heated 
cylinder or molds under heavy pressure, or by passing it 
through heated rollers. From 150° to 350°, Fah., of heat is 
required. The result is a compound which, after being dried 
or seasoned, resembles natural ivory in compactness and 
homogeneousness. It is free from grain, is not affected by 
moisture, and is with great facility remolded into any de- 
sired form by heat and pressure in suitable molds. 

The proportions of ingredients above set forth may be 
considerably varied to suit the consistence required and the 
use to which the new compound is to be adapted. 

To the mixture may be added such pigments as are ap- 
propriate to the production of various colors." 

^ m tm> m- 




Iron may be cemented in wood by dropping in the recess 
prepared in the latter a small quantity of strong solution 
of sal ammoniac. This causes the iron to rust, rendciing 
it very difficult to extract 
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BULLETS, CANNON PEOJECTILES, AND CAETEIDOES. 

The extracts, from Mr. E. H. Knight's " Mechanical Dic- 
tionary,"* given helow, comprise the most instructive illus- 
trations and facts therein published on the subjects of pro- 
jectiles and cartridges. 

Fig. 1 represents a large number of improved bullets, be- 
ginning with the Brunswick, a, which was one of the earliest 
adaptations of the ordinary musket ball to the requirements 
of the rifle. This projectile was intended for a, two-grooved 
barrel, and was provided with a simple circumferential belt. 
The Delevigne bullet, 5 5, involved the use'of a sub-caliber 
powder chamber, and it rested, by an annular shoulder, upon 
a wooden iaM. It had a patch of greased serge. Minie and 
Thouvenel introduced an elongated bullet, with a cylindri- 
cal grooved body and a conical point. This had a greased 
paper patch, and was expanded to All the grooves by being 
driven down upon a tige in the breech of the gun. This was 
adopted in the French service in 1846. Delevigne subsequent- 
ly patented an elongated bullet with a recessed base, which 
he called the cylindro-oglval. 

Minie produced, in 1857, the well known bullet, e, in which 
the tige was dispensed with, and the bullet expanded by the 
explosive force of the powder in the cup, which was inserted 
into a frustro-conical cavity in the base of the bullet. The 
English substituted a oonoidal wooden plug in their Enfield 
rifle bullet, d. 

In 1856, after a series of experiments by the Ordnance 
Department, an elongated bullet, e, with a cavity, was adopt- 
ed for thj United States army. Two varieties were made, 
precisely similar on the exterior, but differing in the size of 
the cavity ; that for the rifle musket weighing 500 grains, 
and the one for the pistol carbine 450 grains, //is the bul- 
let of Thirouse, a French artillery officer. It is composed 
of lead backed by a sabot of wood, with three circular grooves 
near its base. The Nesler ball, g, was intended for a smooth 
bore. 




Of the other bullets in Pig. 1, some are celebrated on ac- 
count of the ingenuity or success of their inventors, others 
as having been adopted by different governments, h is the 
American conoidal pointed bullet ; t the Colt, with a rabbet 
for the cartridge capsule; j the American "picket," with a 
hemispherical base ; k k Haycock's Canadian bullet, with a 
eonoidal point and a conical base ; I Mangeot's bullet, with a 
conoidal point, hemispherical base, and two circular grooves ; 
m is the Prussian needle gun bullet ; n the Norton elongated 
percussion rifle shell, fitted with wooden plug (1830) ; o Gar- 
diner's explosive shell bullet, cast around a thin shell of 
copper attached to a mandrel, which is afterwards with- 
drawn, leaving a fuse hole in the rear, through which the 
charge is exploded in about one and a quarter seconds; o o is 
a Spanish bullet, containing a charge of powder and a ful- 
minate. The use of exploding projectiles for small arms, 
such as the three last mentioned, is now generally condemned, 
and the nation employing them would be adjudged to be 
without the pale of civilized warfare, p is the Swiss federal 
bullet ; p p the Swiss Wurtemberger bullet ; q and q are views 
of Mr. Jacob's bullet and shell : r and r are views of the Peter's 
ball, having an interior tige; one view shows it distended 
and battened, s is the Belgian bullet ; t Pritchell's ; u Man- 
geot's ; V V the Austrian ; w w Deane and Adams' bullets with 
tails; X English bullet with wad; y Sardinian ;«Beckwith's ; 
a a steel-pointed bullet ; 5 5 the Charrin bullet, with zinc or 
steel point : c c and c c Tamissier's steel-pointed bullet, one 
view showing it intact, and the other after compression in 
the grooves of a rifle ; d d is the Saxon bullet ; e e the Baden 
modification of the Minie, with tinned iron cup ; // Wilkin- 
son's ; g g Whit worth's hexagonal bullet ;/i h Lancaster's; ii 
Metford's sub-caliber bullet, with spiral grooves on the 
shoulder to impart rotation; j j McMurtry's bullet with spiral 
grooves ; k k Williams' bullet with a headed tige to expand a 
rounding disk at the base ; 1 1 Dibble's bullet with a recess for 
the powder ; m m Shaler's triple bullet, the pieces of which 
are intended to diverge after leaving the muzzle ; n n Madell's 

• Pnbllsliers, J. B. Ford & Co., New T»l£ city. 



bullet, which is built up of interlocking portions, which 
part as they leave the capsule and muzzle ; q q Shock's per- 
forated bullet, with a sabot in the rear ; r r Hope's bullet, 
with a bent tail to direct it in a curved path, and s 8 Matte- 
son's bullet having spiral openings. 

Fig. 2. 




Catinoif Projectiles. 

Pig. 3 shows a few of the numerous kinds of cannon pro- 
jectiles which have been devised, a is the Hotchkiss. At 
the moment of firing, the wedge-shaped piece, shown in sec- 
tion, is driven forward, expanding a soft metal ring which 
fills the grooves. 5 5 is the James. In this the gas passes 
through the aperture at the back, driving out a number of 
pins, which expand a fiberous mass surrounding the slot and 
encircled by a metallic ring, which is thus forced to enter the 
grooves. In the second view, this is effected without the aid 
of pins, e e are vertical and longitudinal sections of a simi- 
lar projectile, having a detachable point ; d is the head, in 
which the gas enters through holes around the base and ex- 
pands a band. In the Shaler, e, the gas drives forward a 
metallic cup, fiattening it and expanding the sabot. A band 
of copper wire in the Cochran,/, is expanded by forcing for- 
ward a cup against a surrounding cylinder, g is the Boekel. 
The illustration shows the annular soft metal packing, being 
attached to the projectile by a swage and dies, while the point 
is held on an anvil. A packing of wire webbing in the At- 
water, h, is expanded by wedges driven forward by plungers 
at the base of the shot. The Woodbur.Y, i, is spirally grooved, 
having a sabot for firing from a smooth bore gun. The Tag- 
gart,_/, has a spirally flanged central aperture intended to 
cause the projectile to rotate on its axis by atmospheric ac- 
tion when fired from a smooth bore, k, the Sigourney, has 
projecting spiral ribs to take the grooves, and annular belts 
which fit the lands and direct the flight. The Currie, I, is 
conoidal at each end, and has a soft metal packing ring in an 
annular groove. »i is a bolt, with chisel-edged points for 
cutting through iron plating. The annular groove between 
the catting edges and the point is filled with soft metal, to 
prevent retardation, n is an elongated bullet, with spiral 
flanges to import rotary motion when fired from a smooth 
bore. is an accelerating projectile. This has in front a 
plunger which, on striking an object, explodes (by percus- 
sion) a charge contained in a chamber, giving a new impetus 
to the projectile. 

Plain, round ball, and buck and ball cartridges are now 
practically obsolete. These are done up in paper casings, 
and two forms of them are shown in a and b, Fig. 3. e, in 
the same figure, is the Prussian needle gun cartridga. In 

Fig. 3. 




and 1860. In the first of these, the fulminate is contained in 
a capsule at the base, and in the latter, in an annulus with- 
in the flange, surrounding the base of the cartridge and se- 
cured in place by a pasteboard disk, jjj. Fig. 5, show some 
other forms of mBtallic cartridge, h is the Berdan cartridge ; 

Fig. 5. 






7)1 


! 










1 iiiiiLiii 1 


n 


r -. . 




ih-^—fv 






pi 


"- ■"-■.-^ 




^-^-^-^- - ---;- 



Maaliic Cartridge- Cas^.^ 




Mfia-'ic (hrtri.-fi^is. 



this has an exterior central recess in the bottom, to receive the 
cap, which is exploded upon an anvil. The mode now gene- 
rally adopted for forming metallic cartridges is to punch the 
blank out from a sheet of brass and to draw it between suc- 
cessive rolls and punches until it assumes the required shape. 
The forms which the case assumes, during the different stages 
of the process, are shown in the views, I to r, Fig. 5. 



Cartridges. 

this the outlet, B, has a sabot, A, separating it from the pow- 
der, D, and at its base a cavity, C, for fulminate. Snider's 
cartridge, d, is made up of a sheet brass cylinder. A, in 
which is inserted a bullet containing a plug of clay, E, in a 
recess. G is a sabot, in the cavity of which fulminate is 
placed. 

Metallic cartridges are divided into two classes, rim fire 
and center fire, the first having the fulminate arranged with- 
in a cavity around the interior of the flange, [and the latter 
having it at the center of the head or base. In 1826, Cazalat 
patented the cartridge shown at a. Fig. 4, which has a recep 
tacle with a waterproof cover for fulminate. 6 and c present 
two forms of the Lafaucheux cartridge, one of the earliest 
of its kind. In b, the cap is secured to an anvil block ; in c, 
a plunger, struck by the hammer, explodes the fulminate in 
a base chamber, d and e are modifications of the same withj 
out the pin. In/ there is an annulus at the base to contain 
fulminate, g is the Flobert cartridge, a charge of fulminate 

I at the base of which does the duty at once of priming and 
propelling, h and i are Smith and Wesson's patents, 1854 



ITsefal Recipe* for the Sbop, tbe Household, 
and the Farm. 

In the Rhine district, grape vines are kept low and as near 
the soil as possible, so that the heat of the sun may be re- 
flected back upon them from the ground ; and the ripening 
is thus carried on through the night by the heat radiated 
from the earth. 

A non-drying cement of great tenacity, useful to fastening 
plates of glass so as to exclude air, but which may be easily 
separated, is formed by adding freshly slaked lime to double 
its weight of India ' rubber, and heating to about 400° Pah., 
when the rubber will be converted into a glutinous mass. 

To stop new boots squeaking, drive a peg in the middle of 
the sole. 

To extract the silver from old watch cases and similar ar- 
ticles composed of alloys.dissolve in nitric acid and precipitate 
the chloride of silver with a solution of common salt. The 
silver is reduced to a pure state by mixing the chloi-ide with 
an equal weight of bicarbonate of soda and smelting in a 
common sand crucible. 

To bleach glue, soak in moderately strong acetic acid for 
two days, drain, place on a sieve, and wash well with cold 
water. Dry on a warm plate. 

Diamond cement, for glass or china, is nothing more than 
isinglass boiled in water to the consistence of cream, with a 
small portion of rectified spirit added. It must be warmed 
when used. 

It is said that dry rot in cellar timbers can be prevented by 
coating the wood with whitewash to which has been added 
enough copperas to give the mixture a pale yellow hue. 

Mercurial steam gages can be kept clean by putting a little 
glycerin on the surface of the mercury. This serves as a 
lubricator of both glass andmetal,and prevents their contact. 

To guard belting against being gnawed by rats, anoint 
it with castor oil. 

Old engravings, woodcuts, or printed matter, that have 
turned yellow, may be rendered white by first washing care- 
fully in water containing a little hyposulphite of soda and 
then dipping for a minute in Javelle water. To prepare the 
latter, put 4 pounds bicarbonate of soda in a kettle over a 
fire ; add one gallon of boiling water, and let it boil for 15 
minutes. Then stir in one pound of pulverized chloride of lime 
When cold,the liquid can be kept in a jug ready for use. 

An excellent liquid glue is made by dissolving hard glue 
in nitric ether. The ether will take up only a certain amount 
of the glue, so that the solution cannot be made too thick. 
If a few bits of pure India rubber, cut into scraps the size of 
buckshot, be added, the mixture will, when dry, resist damp- 
ness to a considerable degree. 

Some brands of albumen paper are subject to blisters when 
taken from the hypo solution. To prevent this, remove the 
prints, when fixed, from the hypo into a dish of salt water 
(a handful of salt to a gallon of water) before the regular 
washing, and allow thera to remain therein for several 
minute?. 
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Improved Cblld's Carriage. 

William Wuerz, New York city.— This carriase may be conven- 
iently folded up into narrow compass after use. The Invention 
consists in constructing the body and axles of the carriage of hinged 
sectional parts that may be folded up toward the central longitudi- 
nal axis of the carriage ; each axle being made of two parts, an Inte- 
rior solid axle, and an outer hollow sectional part, which folds up 
by its sections on the withdrawal of the solid axle. 
Improved SasU Holder. 
Blpley R. CaUrina, St. Joseph, Mo.— The invention consists of a 
screw bolt with a thumb piece passing through the sash, and acting 
on a flanged and spring-acted clamping socket that Is guided in a 
recess of the sash and a face ring of the same, The turning of the 
screw bolt in one direction carries the socket forward to project 
beyond the sash and bind firmly against the window casing, retain- 
ing the gash at any hight, while the turning of the bolt in opposite 
direction releases the fastening socket. 

Improved Ventilating Barrel. 
E. B. Georgia, Clifton, Va.— The Invention relates to a peculiar 
construction of barrel wherein fruits may be packed and transported 
long distances, and yet preserved with all their original flavor. It 
consists In perforating the staves with slots and forming a readily 
removable head, so that the fruit is aerated and the exhalations Im. 
mediately carried off, while fruit may be entered or removed with 
great facility. 

Improved Electric Fire Alarm. 
Wilson B. Facer, Toronto, Can.— This invention relates to certain 
improvements in non-interfering electric Are alarms ; and it con- 
sists in the combination with the bolt of the fire alarm box door of 
a mercury balance operated by the armature of a magnet, whereby 
the said door bolts of all the Instruments except the operating one 
are locked to provide against any interference of signals. It also 
consists in the peculiar construction of a notched disk and trans- 
mitting lever whereby the alarm signals are sent through the said 
transmitting lever. It also further consists in the combination 
with the actuating mechanism of a centrifugal friction governor, 
to regulate the speed of the clock gearing, and in the peculiar con- 
struction and arrangement of auxiliary details forming secondary 
features of the invention. 

Improved Tobacco Knife. 
B. T. Shelton, Laurel Grove, Va.— The invention consists in a to- 
bacco knife having a blade provided with a push cutting edge, a 
draw cut edge, and an intermediate blunt edge, by which previously 
topped tobacco may be conveniently split and cut off. 

Paper Ijlnlng for metallic SUells of Cartridges. 
Baker D. Wilson, Shreveport, La.— This invention consists in a 
paper lining for the metallic loading shells for breech-loading shot 
guns ; the object of which said lining Is to hold the load in t'ghtly, 
keep the powder dry, and preserve the shell. 

Improved Cracker machine. 
Adam and John Bxton, Trenton, N. J.— The Invention relates to 
an improved means of docking and finishing crackers, and auto- 
matically transferring them to the backing pans. 

Improved Cracker macblne. 
Adam and John Exton, Trenton, N. J.— The object of this inven- 
tion is to furnish an improved means for conveying or transferring 
crackers from the molding to ajdocl^ijjg agd finishing apparatus ; 
and it consists in a horizontally reciprocating rock shaft provided 
with radial arms or fingers, which work in parallel grooves or chan- 
nels, and serve to push and roll the molded crackers along to the 
tubes by which they are conducted to the docking apparatus. 
Improved Heel and Shank for Boots and Sboes. 
Henry Freiburg and Wm. Meyer, Quincy, 111.— This invention re- 
lates to certain Improvements in boots and shoes having wooden 
heels and shanks ; and it consists in a shank and heel made of a sin- 
gle piece of wood with a rabbet and a triangular recess upon its 
upper front end, to which the leather sole is attached in such a 
manner as to make a stiff and durable connection for the two. 
Improved Windmill. 
Geo. Desbrough, Utlca, N. Y.— The Invention is an improvement 
in the class of windmills in which the wheel is arranged In the cen- 
ter of a fixed frame, and the access of the wind or blast thereto is 
controlled by slides or gates. The improvement relates to the ar- 
rangement of an annular rack or toothed ring adapted to recipro- 
cate circularly, and flanged friction rollers for supporting and guid- 
ing the same, also slotted gates which are pivoted to said rack or 
ring, and partake of its movement so as to be simultaneously opened 
or closed. 

Improved Knitting machine. 
Albert Tompkins and Ira Tompkins, Troy, N. Y.— The invention 
consists, first, in combining the take-up roll or rolls with a pair of 
gear wheels differing in size, and so connected with Intermediate 
mechanism that the operation of drawing the fabric from the nee- 
dles or cylinder will take place at constantly varying points, and 
thereby avoid the now common objection of having the draw of the 
take-up always at the same point relatively to the cam, or some 
similar device, which never varies its position. The invention also 
comprehends an improvement in the means of connecting and dis- 
connecting the take-up roll with the gear wheels that operate it. 

Improved Thread Tension for Seivlng machines. 

John Eeece, Stanstead, P. Q.— The Invention relates to an im- 
provement in the manner of controlling the supply of thread to the 
needles. At certain times in the formation of the stitch, a spring 
clamping device releases the thread entirely from all tension, ex- 
cept that unavoidably dae to friction of the thread in the guide 
hooks, etc., which conduct it to the needle, and during the remain- 
der of the time it holds the thread immovable. The invention also 
includes an adjustment of the clamping device for governing the 
time and force of the clamping action. 

Improved Hand Corn Planter. 

John Beers, Greenville, 0.— The planter is carried or suspended 
vertically by either hand of the operator, and provided with a foot 
which, when the weight of the planter comes on it, pushes up the 
seed slide and opens the jaws that form the discharge mouth or pass- 
age. The jaws enter the earth and are opened, to allow the escape of 
seed, by means of a trip mechanism, of which the seed slide forms 
the chief element. 

Improved Electric motor. 

Charles J. B. Gaume, Williamsburg, N. Y.— The Invention consists 
in the frame or box armature, made with four, more or less, plain 
or concaved sides, havlrg half round or square enlargements formed 
upon their outer or inner surfaces. With this construction of arma 
ture, the engine, it is claimed, will run and do its work with a much 
smaller battery than is ordinarily required. 

Improved Spring Trace Carrier and Back Iioop. 

William Davis, Petaluma, Cal.— The back loop terminates at each 
end in circular joint pieces which are attached to the back iron. 
This loop is curved upward. The back Iron is curved to fit a pad, 
to which It Is f astsnefl. The lines of the harness may be 4rawn 
through trace loops. 



Improved mousing Hooks. 

Nels. B. Johnsen and Samuel Adams, Chelsea, Mass.— This hook is 
moused securely when it is closed by a slide on the link of the hook, 
which is so fastened to the link that the hook Is prevented from 
opening until the slide is moved. 

Improved IFhlffletree Hook and Clip. 
Isaac N. Pyle, Decatur, Ind.— The clip is formed of two wire 
wrought metal rings, spread apart at one end and welded together 
at the other, to adapt It to different si^es of single trees. The hook 
la of twisted and doubled wire. 
Improved Hand-Protecting Attachment for Drills. 

William M. Hance, Dover, N. J.— In the body of an iron disk Is 
formed a slot, the inner end of which terminates at the center of 
the disk, and is made of such a si^e as to fit upon the drill. In the 
outer part of the slot is placed a metal block, upon the inner side of 
which is formed a recess to receive a rubber block, and to its outer 
side is swiveled the forward end of a hand screw, which works in a 
screw hole in the said disk. When the disk Is adjusted in place, the 
screw is turned forward, which forces the rubber block against the 
drill, so that the elasticity of the rubber may hold the disk from 
being jarred down by striking upon the drill with a hammer, and 
may bring said disk back to its place should it be struck. By this 
device the hand holding the drill wl'l be protected from a miss blow, 
and from pieces of metal flying from the head of the drill. 
Improved Stone Cutter's Gage. 

Edwin B, Batchelder, Prospect, assignor to himself, Charles Mc- 
Leod, of South Thomaston, and Thompson H. Murch and Henry J. 
Snow, Dix Island, Me.— This Invention relates to an improved device 
to be used by stone cutters and carvers for facilitating the working 
of molding and carving, and also for ascertaining the different 
depth and angle of complicated members in carving In stone. The 
invention consists of an adjustable gage that is clamped to the 
tongue of a square, and capable of being set to any angle or depth 
of sinkage. 

Improved Washing machine, 

Bdward J. Eobinson, Schenectady, N, Y.— This Invention relates 
to the manner of attaching the journals of the cylinder and secur- 
ing the same. The cylinder is revolved by means of a crank on one 
of the detachable journals. The latter are screwed into flanged 
plates cut into the ends of the cylinder. The journals and journal 
boxes, whlc hare screwed Into the box from the inside, and the 
screw nuts, through which the journals pass, may be removed at any 
time for the purpose of lubricating the Journals or for taking the 
cylinder from the box. 

Improved Traction Engine. 

William H. Mllllken, Sacramento, Cal.— In this machine the power 
can be applied to all the wheels, and they can at the same time be 
turned readily from right to left, and vice versd, for steering and 
for turning around. The body is mounted so that the weight will 
be equally distributed, and at all times borne on the wheels aUke, 
no matter what irregularities there may be in the surface, and at 
the same time the connection is made by springs to obtain the ne- 
cessary elastic support without the use of rubber. Bach wheel is 
mounted on a short Independent axle, which is supported in the 
lower end of a yoke extending up over the wheel, and pivoted ver- 
tically by its inner member to the body, so as to turn, and at the 
same time allow the body to rise and fall. The inner end of the 
axle is connected by a jointed section with a middle section having 
the driving wheel, and geared with the driving engines. For turn- 
ing the wheels and axles laterally to steer the machine and to turn 
around. Rock levers draw the wheels together on one side, and force 
them apart on the other side, and thus direct the machine as de- 
sired. The second part of the invention is effected by the use of 
equalizing supports. 

Improved machine for SaTvIng Staves. 

William Barber, Cape Vincent, assignor to himself and Lewis 
Parker, Lyme, N. Y.— An adjustable guide or gage, by which the 
thickness of the stave or other article sawn Is regulated, is made 
with a projecting lip, so that the bearing will be in about the mid- 
dle of the piece sawn. The cylinder saw of any diameter and 
width is revolved on a series of rollers. Each roller is made in two 
parts, the latter of which is adjustable on the arbor to suit the width 
of the saw. There are wings on the side of the adjustable roller, by 
meansof which a current of air is produced for expelling the saw- 
dust. It Is claimed that, with this invention, staves of any length 
may be sawn, as well as moldings and other stuff for Joiner or cabinet 
work, or other purposes, and that the stuff sawn off is pushed 
through the same as when sawn by the common circular saw. 

Improved Seed and Guano Distributer. 

Robert Sappelt, Springfield, N. Y.— The distributing drums are 
secured sidewlse of each other on a lateral shaft, and are revolved 
by suitable gearing. They are thrown in and out of gear by a spring 
clutch of the wheel axle, which is connected, by operating lever 
mechanism, with the handles at the rear part, for producing the in- 
stant interruption of the revolving motion of the drums and the 
droppingof the seed. Tbe lever mechanism is set by a rack arrange- 
ment of the handles in the required position for causing the throw- 
ing in and out of gear of the drum-revolving parts, and giving 
thereby the full control over the depositing of the seed and guano. 
A lateral frame is rigidly attached to the side pieces, for the pur- 
pose of supporting the seed-conveying guard plate, which is pro- 
vided with separate spouts for the seed and guano, so that the same 
are not deposited at the same point, but at a short distance from 
each other. 

Improved Apparatus for Cutting Out Garments. 

Kenneth McKenzie, Hamilton, Canada.— There is a strong iron 
frame, similar to a printer's chase. The cutters are thin flexible 
strips of steel, similar to printer's rules, but with sharp edges. For 
cutting irregular forms, a kerf of the desired form is cut in a pat- 
tern block, of wood, with a band saw. The rules are then fitted into 
the kerf, and the block is secured in the chase by side and foot 
sticks, interflUlng pieces, and wedges, in the same way as type are 
secured in a chase in making up a form. As thus constructed, the 
dies may be used upon an ordinary printing press, or upon any 
other kind of a press that has the requisite power. 

Improved Car and Carriage Heater. 

John Schmltt, WllUamsburgh, N. Y.— This is a heater adapted to 
hang below a car or coach, and consists in a fire pot having a 
short pipe opening into a discharge pipe at one side of its outer 
casing, and held in position by springs. 

Improved Sugar Skimmer and Cooler. 

John L. Morgan, Savannah, Ga.— In the process of evaporating 
cane juice for manufacturing sugar, it is usual to have a hand 
whose special business it is to remove the scum from the boiler, 
and another to cool the contents and prevent overflow. The inven- 
tion consists in a strainer, which Is placed on the boiler, through 
which the boiling Juice overflows. Is cooled, and again descends, 
leaving the scum on the strainer, the strainer being suspended over 
the boiler from pulleys by cords attached thereto. 

Improved Water W^heel Gate. 

James M.Hart, Apple Grove, Va.— This invention consists in the 
combination of the chutes and cylindrical gate in one piece, so that 
the vertical adjustment of the chutes and gates delivers the water 
at full or partial gate, while the hanging of the chutes admits their 
tmnlng in case of obstruction. 



Improved Clothes Dryer. 

Bdwin S. Heath, North Hope, Pa.— Crooked hanging bars have 
holes in the ends, by which to hang upon pins in the wall. Cross 
bars are pivoted to the hanging bars at the projections of the 
crooks, to be held sufficiently far away from the wall for holding 
the clothes properly. The pivots allow the rack to be folded up 
compactly when it is put away. 

Improved Coupling for Thrashing machines. 
Hdwln Knock, Vermont, 111.— Pour balls are placed in separate 
cells of hemispherical form, and so loosely arranged that they can 
readily and freely revolve in all directions. These four balls are 
placed so that the shank of the coupling clevis is Inserted between 
them. The advantage of this coupling is that it works with as little 
friction at an angle as when used on a level. 

Improved Kotary Cultivator and Chopper. 
George W. Fenley, Nacogdoches, Tex,— When the plows are de- 
sired to throw the soil to or from the center, standards are adjusted 
upon a shaft in V form, so that the two outer plows may strike the 
groundflrst, then the next two, and so on to the middle one. In 
chopping, the standards are adjusted upon the shaft at such a dis- 
tance apart as to leave enough stalks for a stand between them 
when the machine is drawn across the rows. A lever projects Into 
such a position that it may be conveniently reached and operated 
to raise and lower the rear end of the frame, and with it the plows, 
for convenience in passing obstructions, turning, etc. Caster 
wheels serve as gage wheels to regulate the depth to which the 
plows enter the ground. 

Improved Derrick for Stacking Hay. 
Henry John Hay , Omph Ghent, 111.— A foot block sustains a piv 
oted upright shaft. The latter is further held up by braces, which 
may be adjusted to hold the shaft vertical, and to resist the side 
draft of the hny while being raised and swung over the stack. The 
derrick arm is composed of three bars, which may be adjusted at 
any desired hight. 

Improved machine for Pressing Horse Collar Pads. 
Arnold P. Mason, George Chamberlin, and Henry W. Chamber, 
lin, Olean, N. Y., assignors to George Chamberlin & Son, same 
place.— This Invention consists of screw-adjusted side Jaws, sliding 
Intermediate center piece, and a screw follower, corresponding in 
shape with the center piece to press the leather and sheet metal tree 
of the pads into shape thereon. Any size of pads may be pressed 
by inserting different sized center pieces and followers, and setting 
the jaws to the width of the same. 

Improved Gas llegulator. 
David P. Mayhew, Detroit, Mich.— This invention comprises a 
chamber receiving gas from the main. In which is an exit valve, 
which is balanced by a water valve, and is also connected by a lever 
and a couple of rods with another lever, having a counterpoise to 
be set according to the pressure wanted. The mechanism is arranged 
in relation to another water valve receiving the gas from the exit 
chamber, and acting upon the lever to close the exit valve whenever 
there is an excess of pressure in the exit chamber. 

Improved method of Booking Gold I/caf. 
John Varley, New York city, assignor to Stephen Hickson, same 
place.— This method of booking gold leaf consists m applying each 
leaf to a perfectly dried sheet of tissue paper or other suitable 
backing, and then subjecting the same to heavy pressure. The 
gold leaf adheres intimately to the backing, and may be handled 
without dlfllculty, even by unskilled hands, being applied to the 
parts prepared by sizing to receive it by placing the leaf with the 
backing thereon, when the leaf will be retained and leave the back- 
ing on account of the great adhesiveness of the sizing. 
Improved Wind W^heel. 
John Julius Kimball, Napierville, 111.— A stop bar is applied on 
the lee side of the buckets to hold them to the wind, and is con- 
trolled by a weighted lever, so as to serve as a regulator. 

Improved Die for Forming Horseshoe Calks. 
Leonard Prichard, Sweet Valley, Pa.— This is an Improved die for 
forming, quickly and accurately, horseshoe calks of superior shape 
and quality. It has a base part to be secured in the anvil, and late- 
ral top grooves, one for forming the shape and tapering base of the 
calk, the other for producing the central connecting spur. 
Improved Fence Post. 
John B. Warren, Westbrook, Me.— The standard is cast with up- 
right extension arms, which are stiffened by outer flanges, which 
last support thereon a cast iron collar, that passes around the exten- 
sion arms and studs for binding them rigidly together. The studs 
or half posts are made of such thickness that they All, together with 
the intermediately placed rails, the space between the extension 
arms of the standard. The latter are extended to any desired hight, 
and are made sloping or Inclined at the outer sides, for securing a 
greater base, a better appearance, and, in connection with the col- 
lar, a rigid attachment of the whole wooden superstructure to the 
supporting standard. 

Improved Slate Cutting machine. 
Thomas W. Parry, Danielsvllle, Pa.— A wing piece projects from 
the front, on a level with the top of the frame, in which are notches 
for receiving the back edges of the pieces of slate and squaring the 
sime against the flange. The cutter plate is fastened to the top of 
the frame. The knife is attached to the end of a lever so as to cut 
with the cutter plate like a shears, and is composed partly of steel 
and partly of cast iron. A stand from the sill pieces of the frame is 
forked at its upper end to receive the cutting lever. The machine 
is operated by means of treadles connected with the lever at differ- 
ent points. The operator holds the piece of slate over the cutter 
plate, with its back edge resting in one of the notches, according to 
its width, and its straight side agalns t the flange, which is at right 
angles with the cutter plate. 

Improved Trace Fastening for Whiffletrces. 
John L. Wingate, Mooers Forks, N. Y.— A thimble is made fast on 
the ends of the whiffletree and has a lug on the outer end. The 
thimble is stationary ; and after the eye is slapped on it, a slot in the 
latter drops down from the lug, which securely confines the eye be- 
tween the lug and a collar. In this position the eye plays freely on 
the thimble, the trace keeping it in position until the horse is de- 
tached from the vehicle, and then the eye is turned on the thimble 
tin the slot and the lug correspond in position, when the eye is rea- 
dily slipped off. 

Improved Combined Hames and Horse Collar. 

Bzra Stroud, Riceford, Minn.— At the neck the connection is made 
by a bow rod on each side of the hames, in the ends of which are 
holes, and also holes through the hames, which allow of an adjust- 
ment in width, and also in hight, to fit the size of the horse. 



Improved Sanr Filing machine. 

William B. Bizzell, La Grange, N.C., assignor to himself and W. 
H. Hardee, same place.— This Invention is an improvement on the 
saw-flling machine patented to the same Inventor, July 1, 1873, 
which consists mainly of a circular frame which moves along the 
bed frame in which the saw is clamped, and carries the saw frame 
above the saw to shift the file from tooth to tooth. The saw frame 
is capable of shifting around the cdrcular frame to adjust the file to 
the angle of the teeth. The invention consists of a pecuUar feeding 
gage by which to shift the file frame and the circular frame in which 
' it rests along the saw to Shift the file from tooth to tooth. 
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100 Per Cent Profit. New, light article. Every- 
body a customer. Introducers wanted. Address Stock 
Company, P. O. Box 564, New York. 

Hoadley Portable Engines. R. H. Allen & Co., 

New York, Sole Agents of this best of all patterns. 

For Sale— Large lot second hand Machinists' 
Tools, cheap. Send for list. I. H. Shearman. 45 Cort- 
andt Street, New York. 

Microscopes, from 50 cts. to $500, for Scientific 
nvestlgatlon and home amusement. Magnifying Glasses, 
Spy Glasses, Telescopes, and Lenses. Price List free. 
McAllister. M'f'g Optician. 49 Nassau St.. New York. 

Wanted— Parties to Manufacture the best and 
cheapest Curtain Fixture In the world ; no machine work ; 
only 5 small castings. J. J. Green, Boonton, N. J. 

For Sale— Marsh's Patent Snow Shovel Tip. Ea- 
siest applied, Cheapest, and the most durable. Address 
Chester L. Marsh, Seneca Falls, N. Y. 

Scientific Expert, In Patent Cases, C. Gilbert 
Wheeler, 115 State St., Chicago. 111. 

Windmill rights and royalties for sale cheap. 

Mill tested and proved a success. See cut In Scientlilc 
American, April lOtti. For circular, terms, &c., address 
E. S. Smith, Good Hope, McOonough Co., III. 

Whitmore Portable Engine, 4, 5, and 10 Horse 
Power. Safest from Fire— Engine and Boiler set In a 
Water Bottom. Send for Catalogue with Testimonials. 
A. C. Tully & Co., 53 DeySt., New York. 

For Machine, Cap, Set, and Special Screws of 
every description, apply to Reynolds & Co, 145 East St., 
New Haven, Conn. 

Houston's Turbine Water Wheel, manufactured 
by Wm. P. Duncan & Co., Bellefonte, Pa.— Send for 
Circular. 

Wanted— New or second hand Stationary Steam 
Boiler, from 3 to 5 H P. Must be good and cheap. Ad- 
dress F. Sherwin Briggs, Manchester, Vt., stating full 
particulars. 

Taft's Portable Suspension Bath- Address Por- 
table Bath Co . , 156 South St. , New Y ork City. 

Among Ihe doctors who take their own medicine 
may be counted the Advertising Agents, Geo. P. Rowell 
& Co., of New York. They are themselves among the 
argest advertisers in the country, and know, by expe- 
rience, when and how to advertise.— [Exchange.] 

Reynolds & Co., 145 East St., New Haven, Conn., 
manufacture small Routine Articles of every description 
for patentees. 

For Tri-nitroglycenn, Mica Blasting Powder, 

Frlctlonal Electric Batteries, Electric t'uses. Exploders, 
Guttapercha Insulated Leading Wires, etc., etc., etc., 
result of seven years' experience at Hoosac Tunnel, 
address Geo. M. Mowbray, North Adams, Mass. 

Rubber Horse Shoe— The Address of Inventor, 
Amzl J. Dpan, or of the Manufacturer, wanted by John 
A. Shlppee, Washington, Kent Co., R. I. 

$25 to $50 per day to good agents to sell Well- 
Borlng Machinery. A Horse Bores from lOto 48 In. d'am. 
Send for pamphlet. Pump & Skein Co., Belleville, 111. 

T.O Rent— Machine, Boiler Shop, and Foundry. 
Machine Shop, built of stone, 80x30. Two Stories and 
Basement; other buildings proportionately large. 25 
horse power new American turbine water wheel. Lo- 
cated in a village of 2,000 Inhabitants, with two Railroads, 
and in the heart of Western New York. The buildings 
and power are well adapted for any manufacturing busi- 
ness. Reason for renting, removal. Address A. G. 
Bidley, Phelps, N. Y. 

Wrought Iron Pipe— For water, gas, or steam. 
Prices low. Send for list. Bailey, Farrell & Co., Pitts- 
burgh, Pa. 

The "Lehigh" Emery WheeL A new patent. 
Address Lehigh Valley Emery Wheel Co., Weissport,Pa. 

Woolen and Cotton Machinery of every descrip- 
tion for Sale. Estimates furnished for erection of Facto- 
ries of any size. A. C. Tully, 55 Dey Street, New York. 

Small Gray iron castings made to order. Hotch- 
kiss & Ball, Founarymen, West Meriden, Conn. 

" Book-Keeping Simplified."— The Double-entry 
system briefly and clearly explained. Cloth, $1. Boards, 
75 cts. Sent postpaid. Catalogue free. D. B. Waggener 
& Co., Publishers, 4M Walnut St., Philadelphia, Pa. 

Wood Planers— Five 2d H'd for Sale Cheap ; 1 
2d H'd 30 H.P Boiler. Wm.M.Hawes, Fall River, Mass. 

Scale in Boilers Removed- No pay till the work 
Is done. Send for 34 page pamphlet. George W. Lord, 
Philadelphia, Pa. 

Hotchklss & Ball, West Meriden, Conn., Foun- 
drymen and WorKers of Sheet Metal. Will manufacture 
n royalty any Patented articles of merit. 

Grind Winter Wheat— New Process. John Ross, 
Wllllamsburgh, N. Y. 

Hand Fire Engines, Lift and Force Pumps for fire 
and all other purposes. Address Bumsey &Co., Seneca 
Falls, K. Y., U. S. A. 

Rubber and Oak Tanned Leather Belting.— 

Greene, Tweed & Co., 18 Park Place, New York. 

See N. F. Bumham's Turbine Water Wheel ad- 
vertisement, next week, on page 45. 

Millstone Dressing Diamond Machines— Simple, 
effective, economical ana durable, giving universal satls- 
actlon. J Dickinson. b4 Nassau St.. New York. 

Soap Stone Packing, m large or small quantities 
Greene, Tweed & Co., 18 Park Place. New York. 

Steam and Water Gauge and Gauge Cocks Com- 
bined, requiring only two holes in the Boiler, used by all 
boiler makers who have seen it, ^15. Hillard & Holland, 
57 Gold St., New York. ^ 

Pipe and Bolt Threading Machines. Prices from 
J8O upwards. Address Empire Manufacturing Company. 
48 Gold Street, New York. 

Johnson's Universal Lathe Chuck. Medal award- 
ed by the Franklin Institute for '* durability, firmness, 
and adaptation to variety of work." Laiflbertvllle Iron 
Works, Lambertville, N. J. 

For best Bolt Cutter, at greatly reduced prices, 
address H. B. Brown & Co., 25 Whitney Avenue, New 
Haven Conn. 

American Metaline Co., 61 Warren St., N.Y. City. 

Grindstones, 2,000 tuns stock. MItohell,Phila.,Pa. 

Small Tools and Gear Wheels for Models. List 
free. Goodnow & Wightman, 23Gornhlll, Boston, Mass. 

The " Scientiflc American " Office, New York, is 
fitted with the Miniature Electric Telegraph . By touching 
little buttons on the desks of the managers signals are sent 
to persons In the various departments of the establish- 
ment. Cheap and effective. Splendid for shops, offices, 
dwelllngB. Works for any distance. Price $6, with good 
Battery. F. C. Beach & Co., 246 Canal St., New Ygrk, 
Makers. Send for free lllustratea Catalofnie. 

Peck's Patent Drop Press. Still the best in use. 
Address Mllo Peck, New Haven Cenn 



Three Second Hand Noms Locomotives, 16 tuns 
each; 4 ft. 8>^ Inches gauge, for sale by N. O. & C. R. R. 
Co.. New Orleans. La. 

Genume Concord Axles— Brown,Pisherville,N.H. 

Temples and Oilcans. Draper, Hopedaie, Mass. 

Price only $3.50.— The Tom Thumb Electric 
Telegraph A compact working Telegraph Apparatus, 
(or sending messages, making magnets the electric light, 
giving alarms, and various other purposes. Can be put In 
jperatlon by any lad. Includes battery, key, and wires. 
Seatly packed and sent to all parts of the world on receipt 
)f price, (f. C. Beach & Co., 246 Canal St., New York 

Hotchklss All Spring Forge Hammer, uest m the 
market. Prices low. D. Frlsble & Co.. New Baveu. Ct. 

For Solid WroughWron Beams, etc., see adver- 
tisement. Address Union Iron Mills, Pittsburgh, Pa. for 
lithograph. &c. 

Spinning Rings of a Superior Quality— Whitins- 
fllle Spinning Ring Co., WhltlnsvlUe, Mass. 

All Frult-oan Tools, Perracute W k's, Bridgton,N. J. 

For best Presses, Dies, and Fruit Can Tools, BUss 
A Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 

For Solid Emery Wheels and Machinery, send to 
Che Union Stone Co. , Boston, Mass. , for circular. 

Faught's Patent Round Braided Belting— The 

Best thing out^Manufactured only by C. W. Amy, 301 & 
i03 Cherry St., Philadelphia, Pa. Send for Circular. 

Hydraulic Presses and Jacks, new and second 
aand. Lathes and Machinery for Polishing and Buffing 
Metals. E. Lyon. 470 Grand Street New York. 

For 13, 15, 16 and 18 inch Swing Engine Lathes, 
address Star Tool Co., Providence, R. I. 

Machinery Wanted— Edging, Milling, and other 
Gun Machines wanted, new or second hand. Address E ., 
Box 1758, New York. 

Single, Double and Triple Tenoning Machines of 
superior construction. Martin Buck, Lebanon, N. H. 




R. J. will find a description of a steam lith- 
ographic press on p. 15, vol. 24.— N. P. S. will find 
d ireotlons for gilding carriage work on p. 288, vol. 
84.— J. R. N. will find details of the two-battery 
spectroscope on p. 355, vol. 24.— K. N. will find a 
description of fish glue on p. 408, vol. 24.— B. P. 
will find some interesting particulars as to the 
Australian blue gum tree on p. 165, vol. 30.— J. F. 
will find directions for building cement walls on 
p. 218, vol. 30. 

(1) F. H. W. asks : 1. How should animal 
charcoal be used for filtering sirup ? A. The bone 
black is placed in the form of small lumps on 
sieves in a tall cylindrical vessel, having at the top 
a large reservoir in which a constant level of the 
liquid is maintained by means of an automatic 
valve. The juice Is allowed to gradually perco- 
late through the mass of carbon, and is received 
at the bottom in large tubs or other vessels. 2. 
Could I burn the bones in a common cook stove, 
or would they have to be burnt in an oven made 
especially for the purpose ? A. No. It would be 
necessary to first exhaust them of all fat and 
grease, by Immersion in ' bisulphide of carbon. 
They must then be broken up, placed in Iron re- 
torts, and subjected to destructive distillation. 

(3) E. F. K. asks : flow can I make a cheap 
barometer that will indicate the changes with tole- 
rable accu'-acy ? A. Obtain a straight fine glass 
tube about 33 Inches long, and as nearly cylindri- 
cal as possible, sealed at one end, and having an 
even uniform bore of about Zi4 lines diameter. 
The mercury to be used should be perfectly pure 
and free from all air and moisture. This latter re- 
quisite may be assured by heating the mercury in 
a porcelain dish to nearly the boiling point, previ- 
ous to using it. The tube Is then held securely 
with the open end uppermost, and carefully filled 
with the liquid metal. The open end of the tube Is 
then securely covered with the finger, the tube in- 
verted, and the end covered by the finger plunged 
below the surface of a little mercury placed in a 
small vessel to receive it. The finger is then re- 
moved, when the mercury in the tube will Immedi- 
ately tall to a level of about 30 Inches above the 
surface of that in the small reservoir below. In 
order to attach the scale correctly. It will be neces- 
sary to compare the indications with those of some 
good instrument. 

(3) J. B. S. says: In a recent issue you say, 
in answer to inquiry for a freezing mixture, that 8 
parts sulphate of soda and 5 parts hydrochloric 
acid will reduce the temperature from 50° to 0°. I 
have tried it, placing one tin can Inside another, 
with about i4 inch between, and I filled the Inside 
can with cool water. I could not see that filling 
the space with the salt, and saturating with the 
acid, made any perceptible difference with the 
temperature of the water. What Is the trouble ? 
A. It will be necessary for you to use either thin 
glass, silver, or other metallic vessels not attacked 
by the acid used, as any such action interferes se- 
riously with the success of the experiment. If the 
chemicals used are not worthless, and the proper 
proportions are used, failure is impossible. You 
should use a thermometer in the experiments, as 
the finger Is hardly sufficiently sensitive. It should 
also be borne In mind that the low degree of tem- 
perature mentioned in the recipe, as attainable by 
the solution of this salt, is the temperature indi- 
cated by the solution Itself; and it cannot be hoped 
that any large body of liquid contained In a sepa- 
rate vessel and Immersed in the solution will im- 
mediately, or even ultimately, assume the precise 
degree of temperature of the other liquid. 

(4) S. S. J. asks: 1. What is the philoso- 
phy of spontaneous combustion ? A. At the ordi- 
nary temperature of the atmosphere, oxygen fre- 
quently enters (slowly) into combination, without 
any perceptible disengagement of heat, as when a 
bar of Iron Is gradually rusting In the air. In 
other instances, where the process is more rapid, 
the heat accumulates, and sometimes it rises high 
enough to cause the materials to burst Into flame, 
producing what is called a case of spontaneous 
combustion. This phenomenon is often exhibit- 



ed in large piles of cotton waste saturated with 
machinery oil for a long time, moist hay placed in 
stacks, etc. These bodies expose large surfaces to 
the atmospheric oxygen; and considerable heat ac- 
companies the rapid oxidation or fermentation that 
ensues. These bodies being very poor conductors 
of heat, the result is simply an accumulation of 
energy with a oorrespondiog rise in the tempera- 
ture, and this rise In temperature reacts to accele- 
rate the rate of combustion, until a point is 
reached where the temperature is sufBcient to de- 
compose and inflame the gaseous products of the 
decomposition. The point of inflammation of va- 
rious substances is, of course, determined by wide- 
ly different degrees of temperature ; phosphorus 
will sometimes become inflamed at the ordinary 
summer temperature, while bodies at the other ex- 
treme would require, perhaps, thousands of de- 
grees for their Ignition. 2. It is said that sponta- 
neous combustion sometimes occurs in the human 
body. Has there ever been such a case ? A. Lie- 
big has demonstrated the impossibility of the liv- 
ing body ever taking fire and being more or less 
completely consumed through the agency of spon- 
taneous combustion. He affirms that no amount 
of fat, alcohol, or phosphorus, which the living 
body could possibly contain, would render it com- 
bustible. Upon Investigation, the alleged Instances 
of spontaneous combustion were found in no case 
entitled to credence. 

(5) W. T. C. asks : How can I reduce wood 
to a pulp ? A. The fibers of the wood are first sep- 
arated by passing between large rollers plentifully 
supplied with water. The excess of water is then 
removed by pressure, and the fibers are cut into 
small pieces by revolving cylinders. These pieces 
are placed in a stamping mill or beating machine 
with water, in which they are reduced to the con- 
sistence of pulp. After thisthemassis transferred 
to another machine, and bleached by a solution of 
chloride of lime, chlorine water, chlorine gas, or 
other bleaching agent. To remove all trace of 
hydrochloric acid, the pulp is washed in solutions 
of potash, soda, or antiohiore, and then in water. 
In spite of careful chemical bleaching, it is found 
necessary to add bluing matter in sufficient quan- 
tity to neutralize the yellow cast of the pulp. 

Will crude petroleum oil injure the skin? A. 
No. 

What is meant by an atmosphere ? A. The at- 
mosphere (used as a degree of pressure) is equal to 
the weight of a column of air reaching from the 
earth's surface to the limits of the atmosphere, a 
distance of about forty-five miles. It corresponds 
to a barometrical column of mercury 30 Inches 
high, and exerts a pressure of about 15 lbs. per 
square inch. 

(6) B. B. asks : I am engaged in the man- 
ufacture of glue, and at times am troubled that 
the glue does not set quickly enough. Can you 
recommend something which T can use as a dryer ? 
A. Your trouble is probably due to insufficient 
cleansing of the materials at the beginning of the 
operation, and imperfect drying of the product at 
the last. 

(7) J. T. asks : What are the proper pro- 
portions of salt, manganese oxide, and sulphuric 
acid, to make chlorine ? A.Chlorlne may be easily 
prepared from a mixture of 7 parts by weight of 
oil of vitriol, previously diluted with 7 parts water, 
and allowed to cool, and 4 parts powdered salt, 
mixed intimately with 3 parts finely powdered 
black oxide of manganese. The gas comes off 
slowly in the cold, but freely on the application of 
a gentle heat. The small quantity of hydrochloric 
acid that comes over with the gas may be easily re- 
moved by passing it through a wash bottle contain- 
ing a little water. 2. How is lime impregnated 
with the chloride to form chloride of lime? A. 
The slaked lime is placed in layers several inches 
in depth upon perforated shelves In airtight leaden 
chambers, and exposed to the action of chlorine. 
The gas must be admitted gradually, in order to 
prevent a rapid rise of temperature, consequent 
upon its quiok absorption by the lime. 3. How 
much gas will lib. slaked lime absorb? A. Good 
lime will absorb about one half Its weight of chlo- 
rine gas. 

(8) F. H. W. asks : 1. In manufacturing 
rubber stamps, do they oil the type before making 
the plaster of Paris oast ? A. Yes. 2. Ho w do they 
prevent air bubbles from forming? 'A. The type 
is first covered with a film of plaster of the con- 
sistence of cream. This is worked into all the cav- 
ities and around the lines with a camel's hair 
brush, thus excluding ail bubbles of air. Immedi- 
ately afterwards the thicker plaster paste is poured 
in, and the whole allowed to set. 

(9) G. F. says : I have some silver-plated 
buckles to my harness, and the platmg is all worn 
off. How can I silver them again without taking 
them from the harness ? A. We think the metal 
work in question could not be satisfactorily re- 
plated without removing it from the harness. 2. 
How can I japan them black without taking them 
off ? A. A good japan varnish may be mac e by 
mixing together 1 oe. of asphalt, Zi4 ozs. umber, 
and 1 pint boiled linseed oil. Thin with oil of tur- 
pentine until of the desired consistence. 

(10) R.K. W. asks: What is meant by the 
radiation of steam cylinders? A. The term refers 
to the heat lost by radiation. 

(11) Q. B. says; There is a church basement 
floor which is very moist in winter. It is 70 by 120 
feet. Which is the best cement to coat it with ? 
A. Iiay a concrete floor, 3 inches thick, of Rosen- 
dale cement, clean sharp sand, gravel, and small 
stone chips. It will take some time to set, but will 
ultimately become hard and dry. 

(13) L. S. asks : 1. Is it better to paint wood 
work, inside and outside of dwelling houses, with 
paint mixed with raw linseed oil instead of boiled? 
A. Raw oil is usually used with a dryer added, but 
boiled oil requires no dryer. The work has a more 
shining surface with boiled oil than with raw. 2. 
How should inside shutters and front doors, which 



are exposed to the hot rays of an afternoon sun, 
be painted, in order to prevent blistering? A. 
Give them a good coat of oil before painting, and 
give plenty of time for one coat of paint to dry 
before putting on another. 

(13) A. F. A. M. asks : What is the compo- 
sition of Babbitt metal ? Why Is It put in journal 
bearings, and from what did it derive its name ? 
A. It was invented by Isaac Babbitt, of Boston, 
and is used because it makes a good bearing with- 
out any fitting. Its composition, by weight, is : Tin 
50 parts, antimony 5 parts, copper 1 part. There 
are numerous other recipes for Babbitt metal of 
different grades, but this forms a good composition 
for general use. 

What is the fine and penalty for using a United 
States postage stamp a second time ? A. The pen- 
alty is a fine of $50. 

(14) T. (i. J. asks : What is the best method 
of filling the pores of cement put on the outside 
surface of wooden buildings ? We propose to first 
lath and plaster in the usual way, and then cement 
over that in imitation of brown stone. A. A coat 
of linseed oil is sometimes put upon brickwork for 
the purpose of closing the pores of the brick and 
preventing the absorption of water; and this 
might also serve the same purpose upon a cement 
surface. We have very little faith, however, in 
the permanency of lath and plaster on the exte- 
rior of buildings. 

(15) J. J. N. asks : I am having built an ex- 
perimental canal boat, length 21 feet, beam 5 feet. 
What size of engine, boiler, and grate surface will 
be necessary ? Would you use a long cylinder with 
small diameter, and an upright boilBr? A. We 
should prefer an upright boiler and a vertical en- 
gine. We could not give you dimensions without 
knowing more particulars ; but as your boat Is an 
experimental one, you wilt doubtless find the best 
proportions most readily by experiment. 

(16) N. A. V. says : The hydraulic tyre 
press. Illustrated in your issue of June 12, has 
given a little interest to an old question : Is water 
compressible ? If a perfectly tight vessel is full of 
water, at a pressure of 15 lbs. per square inch, can 
any more water be forced in ? A. Water is slight- 
ly compressible. The efficiency of the hydraulic 
press depends upon the fact that a pressure ap- 
plied to water is transmitted equally in every di- 
rection. 

(17) W. P. B. says : 1. I have a small boat, 
15 feet long andlfoot wide,In which I use a double 
paddle. I would like to run it by steam, and want 
to know how large an engine I must have. Would 
an engine of 2 inches bore by 4 inches stroke be 
large enough to move her, using side wheels? A. 
Yes. 2. Ho w large a boiler would it need ? A. Put 
in one with from 8 to 10 square feet of efficient 
heating surface. 3. Would wood do for f uel ? A. 
Yes. 

A friend says that he or any one else can tell by 
the looks of the new moon whether the following 
month is to be dry or wet. I hold that he cannot. 
Which is right ? A. You are. 

(18) H. P. says : I have an ecgine which 
was 3leaned to a very bright surface; and I was 
told that, if I whitewashed it, it would keep its pol- 
ish. I did it, and now it is rusted very badly. 
How can I remove the rust, and get it bright 
again ? A. Use fine emery and oil. 

(19) A. S. says: I have a 60 horsepower 
engine, and run it with 100 lbs. steam, making 60 
revolutions a minute, for running a mill. I want 
to change the cog wheels, making the driving 
wheel on the upright shaft larger, and the cog 
wheel on theengine shaftsmailer, and to increase 
the number of revolutions per minute to about 70. 
How could I best do this ? A. Change the gover- 
nor pulleys so that the governor will have the 
same speed as at present, when the engine is ma- 
king 70 revolutions, and adjust the valve, if neces- 
sary, so as to give more opening. These directions 
suppose that you are using a governor adjusted to 
a certain number of revolutions per minute. 

I have tried different experiments to manufac- 
ture varnish as used by the larger gun manufacto- 
ries to varnish guns and revolvers, but without 
success. It does not last, and has not the same 
bluish color. How can I prepare it ? A. The col- 
oring is generally effected by the use of acids, or 
by heating the metal. See p. "lo, vol. 25. 

Is there any invention which will save vessels at 
sea from sinking? IE so, please state It. I have a 
plan which would answer very well,it being cheap, 
easily adjustable to the vessel, and sure to perform 
its duty. A. We think you have the market to 
yourself at present. 

(30) E. D. D. says : Suppose a large steam 
generator be placed in each sq jare of a city, would 
it not be profitable to connect the steam so as to 
warm the houses and extinguish any fire that may 
take place, particularly inside the houses, leaving 
the engines to play upon the outside? A. The 
idea is a. very good one and has often been pro- 
posed. Nearly all modern steamships have steam 
pipes leading into the holds for extinguishing 
fire. 

(31) P. S. F. asks : In plastering, how much 
lime, sand, and hair should be used to make a good 
solid material? A. Usel measure of quicklime to 
5 measures of sand for brickwork ; and 1 measure 
of quicklime to 4 measures of sand, and one third 
of a measure of bullock or horse hair, for plaster- 
ing mortar. Put on the first or scratch coat 14 an 
inch thick, the second, or brown coat, H inch 
thick. The third, or finishing coat, % Inch thick, 
contains no hair, and Is made of 1 measure of lime 
to 2 of sand, and the purest sand Is used ; this is 
called stucco. Hard finish requires 1 measure of 
ground plaster of Paris to about 2 of quicklime, 
without sand. 

(33) M. C. B. asks: What will remove 
whi|e paint from all woolen brown goods ? A.Try 
a mixture of equal parts of alcohol and chloro- 
form. 
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(23) C. J. II. asks : Will water always seek 
Its own level ? We have in our factory a coil of 
pipes ; and at about fifty feet from the coil, we 
have a tank which holds about 40 barrels. The 
bottom of the tank is about 13 feet above the top 
of the coil. We cannot induce water to flow 
through this coil from the tank. We can readily 
attach our pump and force it through, but the 
water will not flow through of itself. Can you ex- 
plain the trouble? A. It is probably due to the 
accumulation of air at the high points. 

(24) J. M. S. says : I am running a locomo- 
tive, and tier slide valves are nearly worn out. 
They are 15 inches long and 5 inches wide, and Bat 
on top. Will it reduce the friction caused by the 
steam pressure on the valve if I make the new 
ones in the shape of a halt circle instead of flat on 
top ? A. No. 

(25) B. B. pays : We have an engine with 
cylinder 8x8 inches, furnished with steam at 60 
lbs. pressure through a 2 inch pipe 550 feet long, 
the pipe being about 8 feet underground. Can we, 
at that distance, get the full benefit of the steam ? 
A. The engine is large enough, but it is probable 
that the steam pressure is greatly reduced in 
passing from the boiler to the engines. If this is 
the case, it is due to an improper arrangement of 
the pipe ; and you can easily satisfy yourself in 
regard to the facts by attaching a gage to the 
steam pipe, near the engine. 

(26) W. H. M. asks : In building a large 
smoke stack, is it advisable to have it octagon in 
form? Would not storms have a betterohance to 
blow such a stack down than if it were circular in 
form ? A. One form will answer as well as the 
other. 

(27) C. W. asks : Please decide who is right 
in the following question : The subject is the drive 
wheel of a locomotive engine supposed to be 
standing still on the track. I claim that, when the 
wheel slips, on the starting of engine or when the 
steam is let on suddenly, any point on the wheel 
makes a complete circle ; but when it makes a re- 
volution in running, it does not make a complete 
circle. My friend claims that the point on the 
wheel forms a complete circle in any ease. A. 
When the wheel advances in revolving, each point 
in the periphery describes a cycloid, a curve re- 
sembling a series of semicircles or semi-ellipses. 

(38) C. B, W. asks: 1. Is not the side of 
the firebox of a locomotive boiler the place where 
contraction and expansion is the least? A. Gen- 
erally, yes. 2. What shall I put on my engine to 
keep the bright work from rusting? A. Keep it 
well oiled ; but you will be obliged to clean it 
often. 

(39) J. H. asks : 1. I have a boat 15 feet 
long by I feet beam, a vertical engine, cylinder 3 
inches in diameter,^by i}4 inches stroke, and 3 cyl- 
inder boilers 8 by 24 inghes each, made of -£^ inch 
steal with heads y'j ineh thick, connected by a 
steam dome. I mean to throw the exhaust into 
the smoke stack. What pressure can I carry with 
safety ? The boilers have stood a hydrostatic test 
of 175 lbs. per square inch. A. About 150 lbs. 2. 
Will the boilers be large enough for the engine? 
The grate surface is very large, being 24x24 inches. 
A. Yes. 6. Will the engine be larg-e enough for 
the boat? A. Yes. 4. What size of screw pro- 
peller shall I use ? A. Diameter, from 15 to 18 
inches ; pitch, from 2 to 2J^ feet. 

(30) G. A. S. asks : 1. What is the horse 
power of the largest engine in the United States, 
where is it, and what is it used for? A. We are 
not sure that we can answer this question cor- 
rectly ; but if any of our readers will send us par- 
ticulars, the matter can soon be decided. 2. How 
is the power of a locomotive estimated ? A.Build- 
ers generally rate locomotives by the load that 
they can draw under given circumstances. 

(31) A. W. says: In your issue of May 15 
you say: "When you find that the water is below 
the bottom gage tap, and the steam is rising rapid- 
ly, you should haul the fire at once." If you are 
gaining steam, and then start and haul the fire, 
you will gain from 10 to 15 lbs. more, as I have ex- 
perienced in Acomotives. I would recommend 
this : Till the furnace with coal so as to choke the 
fire, keeping the engine and pumps on until you 
get water in gage glass or steam gets low, then 
haul the fire if required. How would that do ? A. 
In this case it might not be advisable to start the 
feed; and if you could stop forming steam more 
quickly by throwing coal on the fire than by haul- 
ing it, yoa would find the quickest way to be the 
best way. We believe that, in general, hauling the 
fire will be most efficient. 2. We have a direct act- 
ing locomove engine with cjlinders 16 inches in 
diameter by 24 inches stroke. Steam pressure is 
150 lbs., and driving wheels 5 feet, four wheels 
coupled. She weighs, when coaled and ready for 
running, about 47 tuns. What is her horse power? 
A. We could not answer this question without 
having some idea of the mean pressure in her cyl- 
inders. 

(82) C. E. R. asks : Will a brass spring i 
inch wide, ^^ inch chick, and 2 inches long, lose its 
elasticity under H inch depression in the middle ? 
A. Not for a long time, and the elasticity can be 
restored by hammering. 

(33) C. R. P. says : We have a brick smoke 
stack, 70 feet high, and burn wood shavings: when 
we have not sufficient shavings,we burn anthracite 
coal; the draft is strong enough to carry out large 
sparks, and we put a screen of No. 10 galvanized 
wire over the top, which was used up in 6 months 
so that we could pick it to pieces ; and the copper 
wire (No. 10), with which it was fastened on, was 
also eaten up. Is there anything that will do for 
such a screen? A. Use heavier wire. 

(34) C. T. S. asks : What fractional part of 
the breaking weight of the best steel wire rope, as 
used :^r mining cables, is allowed for a permanent 
load ? A. About | or %. 



(35) W. F. S. says: I have been using wa- 
ter for a steam boiler from a tank into which the 
drip from the engine cylinder goes, and the water 
is consequently quite oily. The tank also takes 
the drip from the heater. Bo you think the water 
is injurious to the boiler ? I have thought that the 
oil might adhere to the iron of the boiler, and pre- 
vent the water coming in contact with it, and so 
turn the iron. A. You will find it better to use 
clean feed water; although if the oil is of good 
quality, and is not excessive in quantity, it will not 
do any serious harm. 

(30) M. A. R. asks : How long would either 
native or vulcanized rubber endure as a packing 
for kerosene oil ? A. Possibly for a few days. 

(37) A. B. says : 1. \^'e have a pump with a 
steam cylinder 15 inches in diameter, and a water 
cylinder of 10 inches diameter. The ram is of 10 
inches diameter, and discharge opening 8 mches, 
discharge pipe 6 inches ; we pump the water verti- 
cally 200 feet. It requires 60 lbs. steam to run the 
pump. Would it require less power, or more, to 
pump the water through a 10 inch pipe ? A. It 
would require less power, if the pipe were en- 
larged, but not much, unless the pump is run very 
fast. 2. Would the entire weight of the water in 
the 10 inch pipe rest on the pump ram? A. The 
pressure on the pump ram, due to the hight of the 
column of water, is independent of the size of the 
pipe ; but as this pressure is increased by the re- 
sistance of the water in the passages and pipe, it is 
greater for a large pipe than for a small one, if a 
similar quantity of water is discharged through 
each. 

(38) A. M. P. C. asks : 1. I have a double 
engine, cylinders 1}4 inches bore by 3 inches stroke. 
Will a plain cylinder boiler, 1 foot in diameter and 
4 feet long, set in brickwork, be large enough to 
run it up to its full capacity ? A. The boiler would 
be rather too small. 2. If the boiler aforesaid be 
constructed of ^'j iron, how great a pressure could 
be carried with safety ? A. It well made, it would 
be safe to carry apressureofl501bs. to the square 
inch. 3. How much grate surface should be al- 
lowed? A. Make the grate 1 foot square. 4. What 
should be the dimensions of the smoke stack? A. 
From 5 to 6 inches in diameter. 

(39) L. L. H. asks: Will Babbitt metal do 
to make a 3 x 1!^ inches cylinder for a steam en- 
gine? A. A hard Babbitt metal will wear very 
well. 

(40) L. C. & Co. say : Your reply to E. A. 
(No. 14, January 30, 1875) regarding draft of street 
car interested us, but we are quite unable toag"ree 
upon the meaning of your reply. We admit and 
believe that, if the end of the axle of a wagon 
stands equally high with the point of draft on a 
horse's shoulder, it makes no difference how far 
the horse is from the wagon ; but suppose the axle 
to be 2 feet high, and the point of draft on the 
horse's shoulder be 3 feet high, will the horse draw 
a load as easily 10 feet from the axle as he will 2 
feet from the axle ? Is it not easier for a horse, 
under ordinary circumstances, to be harnessed 
close to his load, so that the act of drawing lifts a 
certain amount upon the load ? A. It is better to 
harness the horse so that his whole forje is ex- 
pended on traction, and none on lifting. 

(41) N. O. P. asks : What is the rule for 
measuring the inside of a furnace stack ? I wish to 
know the number of bricks It will take to line it. 
A. Find the solidities of two frusta of cones, each 
having for its altitude the hight of the chimney, 
one haviog for its diameter that of the interior 
of the lining, the other of the exterior. The dif- 
ference between these two volumes will be the 
volume of the lining. 

(43) F. S. Jr. says : Bourne, in his " Cate- 
ehism of the Steam Engine," states that " if we 
take the tensile strength of cast iron at 15,000 lbs. 
per square inch, a fly wheel rim of 1 square inch 
sectional area would sustain 30,000 lbs." Please 
elucidate the above for me by stating what Is 
meant by a rim of 1 square inch sectional area. 
A. It means that, if the rim is cut in the direction 
of a line passing through the center of the wheel, 
the area of the cut end of the rim will be 1 square 
inch. 

(48) W. asks: 1. Is it possible to drive a 
vehicle, large enough to carry a man, by spring 
power? A. Yes. 2. How large or strong a spring 
would be necessary ? A. You can readily calcu- 
late the required strength of the spring for any 
proposed arrangement of a vehicle of given weight, 
assuming that the tractive force required, on a 
good road, will be from 80 to 100 lbs. for a vehicle 
weighing 1 tun. 

(44) R. H. A. says: I have an engine with a 
utilized steam space of 8 cubic inches, more or 
less.' The fly wheel (of 50 lbs.) is mounted on a 
pillar about 30 Inches high, tapering from 3 to 3 
inches diameter,with a strong pedestal of 13 inches, 
spread, bolted to a 3 inch oak platform. There is 
positively no spring in the standard. When this 
wheel runs 500 in a minute it is pretty steady; but 
as the speed increases, agitation begins, until at 
or about 880 the thing is fearful, and bystanders 
leave. It seems as if the thing must fly from its 
fastenings. There are two ways of checking it, 
one by turning on steam, and the other by turning 
it off. At about 1,100 revolutions a minute, which 
is by no means its maximum, it runs so quietly 
that hardly any vibration happens. Can you give 
the?-ationafe of these movements? A.The trouble 
seems to be caused by a lack of balance. It may 
possibly be remedied by making the fly wheel run 
perfectly true. 

(45) J. B. C. sayg : I have seen statements 
that decarbonized steel, for gun barrels, would 
withstand the strains oC firing better than plain 
twist, laminated steel, or Damascus twist. I would 
like to have your opinion on the relative merits of 
each of the above barrels, considered in regard to 
strength and durability. A.The plain twist, we 
believe, is the best. 



(46) A. C. says: We have a mill with an 
engine 14 inches bore x 30 inches stroke. Our 
boiler is 24 feet long by 52 inches diameter, with 
12 seven inch flues. The engine makes 65 revolu- 
tions per minute, and is geared to an upright shaft 
with bevel wheels. We lack power, and it takes 
hard firing to make steam. What would be the re- 
sult if we ran the engine at 100 revolutions per 
minute, and geared the bevel wheels to run the 
uprightshaftas now ? We would gain power, but 
would the boilermake steam any more easily than 
now ? A. If the engine exhausts into the smoke 
stack, rilnriing it faster may increase the draft. 
Otherwise we do not see that you will gain much 
from the change. 

(47) W. B. D. says : I am running a 56 inch 
five gang saw,direct from water wheel^haf t pulley 6 
'feet in diameter to pulley on saw mandrel 2 feet in 
diameter. I wish to get power intci a shop stand- 
ing in a direct line down stream 50 or 60 feet. I do 
not use the saw all the time. Can I get as much 
power on the saw if I run my belt to a line shaft, 
and then up to my saw, as I now have? A. Some 
power will be taken to drive the belt and shaft- 
ing. 

(48) C. F. says : H. S. S. asks : " What, if 
any, is the difference in power required to trans- 
mit a given amount to the same sized pulley, if the 
belt be long enough to run loosely without slip- 
ping, or be a short belt with a tightener, or be a 
short belt stretched very tight?" After many 
years' experience with belts of all kinds, I have 
learned that it will require the most power with 
the short, tight belt, especially if the pulley re- 
ceiving the power be much smaller than the one 
giving it. With the tightener there is a greater 
length of belt brought in contact with the pulley, 
consequently the belt can be much looser, and 
thereby lessen the friction upon the bearings. 
The tightener should be only heavy enough to 
take up the slack of the belt, which should be 
quite loose when relieved of the weight of the 
tightener, which should always be close to the pul- 
ley receiving the power. If the power is carried 
horizontally, the long and loose belt will have a 
similar effect, as the slack ot the belt will always 
be found on the side of the belt going from the 
giving to the receiving pulley, which will, if it be 
the top side, sag so as to bring a much greater 
length of belt in contact with the pulley than iu 
the case of the short tight belt. A. We would 
have been glad to receive some facts, as the result 
of experiment, in corroboration of your views. 
Matters of this kind cannot be flnallv settled by 
mere reasoning, because there is a question of fact 
involved which can only be determined by experi- 
ment. Your views, however, strike us very favor- 
ably, and we shall be glad to hear from you again 
if you will send us some particulars of your expe- 
rience. 

(49) C. S. W. asks : Am I right in claiming 
that light travels faster than galvanic electricity ? 
A. Yes, as a general rule. 

(50) T. C. S. asks ; What is the amount of 
heat generated by passing a current ot electricity 
over a long, thin platinum wire, and the amount 
of zinc required to generate the necessary quanti- 
ty of electricity ? A. The amount of heat gener- 
ated would be proportional to the amount of zinc 
consumed. 

(51) E. E, M. says: I have a book on elec- 
tricity which says that, if a current is sent through 
a hollow coil of wire, and an iron bar brought to 
the mouth, that it will be drawn in. I have tried 
this but have failed. How can I construct such a 
coil? A. Use 100 feet of No. 14 copper wire, cov- 
ered with cotton and wound into a helix, and 
charge with Bunsen's cells whose zincs are con- 
nected together for one pole and carbons for the 
other. 

(52) I. A. says : I have a Bunsen battery. 
The porous cup is 2 inches in diameter and ashigh 
as the cell, and about % inch thick. I cannot 
get a current through. I think the porous cup is 
too thick. How can I remedy it ? A. Soak the 
porous cup in warm water. 

(58) G. H. A. asks : 1 In what respect do a 
relay and sounder differ ? A. A sounder is 
wound with coarser wire. 2. How can I coat cop- 
per wire with gutta peroha for use in batteries ? 
A. Melt the gutta percha and press it on. 3. In 
what respect is silk-covered copper wire better 
than cotton for making the magnets of a sounder? 
A. It is a better insulator. 4. Which is the most 
economical, as far as battery is concerned, to keep 
the circuit closed or open when not in use ? A. 
Open. 5. For a line of telegraph a mile or less in 
length, what number and how much insulated 
wire will I need for the magnets to the sounder ? 
A. Use 270 feet of No. 24 copper wire. 6. In bat- 
teries, should the surface of the zinc and copper 
be similar? A. Approximately. 7. How can I con- 
struct a battery using zinc and lead,so that the blue 
vitriol will cut the lead instead of the zinc, as is 
generally the case? A. By first turning your lead 
into zinc. 8. How can I nickel plate with a bat- 
tery, using nickel 5 cent pieces ? A. Rivet the 5 
cent pieces on to a nickel plate.] 

(54) J. H. asks : Will a Leclanche battery 
answer for electroplating such articles as watches, 
chains, rings, etc. ? A. It can be used, but Smee's 
orDaniell'sis better. 

(55) D. L. G. asks: 1. Is a lightning rod of 
any benefit whatever as a conductor of an electric 
charge? A. Yes. 2. Which is the best rod in use ? 
A. Copper. 3. How much space will a rod protect? 
A. A space equal to its projection above the build- 
ing. 4. What are the merits of a platinum point ? 
A. It does not rust. 

(56) A. O. B. asks : 1. Is there danger of 
lightning striking telegraph wires and entering the 
buildings to do damage, if we can cut the offices 
out and leave the circuit closed? A. Not much. 
2. How much No. 11 iron wire (in length) will give 
1 ohm of resistance? A. 190 feet. 



(57) A. E. C. asks : How is shellac prepared 
so that it can be put on evenly, between the suc- 
cessive layers of the secondary wire in an induc- 
tion coil? A. Put 1 oz. of shellac into a wide 
mouthed 8 oz. phial containing 5 ozs. of well recti- 
fied naphtha. Close the bottle with a cork, and let 
it stand in a warm place until perfectly dissolved. 
Shake the mixture frequently and pass the fluid 
through a paper filter ; add rectified naphtha to 
the solution from time to time in such quantities 
as will enable it to percolate freely through the 
filter. Change the filter when necessary. 

(58) I. R. says : I would like to find the 
cheapest and simplest way of producing the-elec- 
tric light, and how to construct a battery for that 
purpose. A. You will require 50 cells of Grove's 
or Bunsen's, or 100 cells of Daniell's battery, to 
produce an electric light. Attach the two poles of 
the battery to two carbon pencils. Touch the pen- 
cils together and then separate them,and the light 
will appear. 

(59) G. C. B. says: 1. I have an electrioa 
gas lighter which occasionally gives me a great 
deal of trouble. When I want to light up, it re- 
fuses to work altogether. What is the trouble? 
A. Soak the carbons for a few days in hot water. 
Thoroughly amalgamate the zincs, and put new 
solutions in your battery. 2.1s the Tom Thumb 
or miniature electric battery strong enough to 
work a wire from Newark to New York ? A. Yes. 
3. Is it difficult to telegraph ? A. It is as easy to 
learn to telegraph between these two places as 
anywhere else. There is no difficulty in the mat- 
ter. It requires practice to become a good oper- 
ator on any line. 

(60) H. P. M. says : I have just built a 
privy, the vault of which is 5}^ feet deep, being 24 
feet from my neighbor's well of drinking water. 
The well is 33 feet deep in a gravelly soil. Will the 
use of the privy foul the water of the well ? A. 
The probability is that it will, in the kind of soil 
that you name. 

(61) W. F. S. asks: 1 How should one pro- 
ceed who wishes to study practical chemistry ? Is 
it best to work in some laboratory at first, and at- 
tend lectures on chemistry ? A. Yes. 2. Can one 
have a good knowledge of the science without un- 
derstanding pharmacy? A. The study of pharma- 
cy is never included in a chemical course, except 
by those working for the degree of M. D ., etc., as 
it pertains wholly to the preparation of medicines. 

(63) P. S. Hsks: 1. What is considered the 
best and safest way to make gas for the oxyhydro- 
gea light ? A. You will find a full description of 
obtaining these gases, etc., on p. 218, vol. 32, in an- 
swer to J. H. L. 2. I see a notice of a self-con- 
densing cylinder. Are they safe for a new hand 
touse? A. We cannot consider themsafein un- 
practiced hands. 3. I also want to know which 
is the most portable kind, for using with the 
magic lantern ? A. In the larger cities gas may 
be obtained under pressure in small cylinders 
suitable for transportation. But as obtained in 
this form it is necessarily somewhat more expen- 
sive, and in the end it will be found more econom- 
ical to manufacture the gases when required, and 
to use them in the bags manufactured for this 
purpose. 

(63) A. K. says : 1. We have a brick cistern 
that was cleaned out a few months ago. The wa- 
ter has a very bad smell. When it is hot, there is 
a scum on it that is hard, like lime. What will re- 
move the smell, and what causes the scum, as the 
water ought to be perfectly soft, being rain water? 
A. Try adding a small quantity of alum to the 
water before using, and allow to settle for a short 
time. 

(64) 0. R. asks ; How can I calculate the 
flow of water in a trough 2 feetwide, Ifoot deep, 
and 30 feet long? The water runs through with 
great rapidity, and i do not know any certain 
method of ascertaining the velocity, and conse- 
quently the quantity in a given time. A. Your 
best plan will be to ascertain the velocity by means 
of floats, on the surface as well as submerged at 
different depths. 



COMMUNICATIONS BECEIVEB. 

The Editor of the Scientific American ac- 
knowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow- 
ing subjects : 

On Patent Politics In Ohio. By A. K. S. 

On the Iron Horse. By F. G. W. 

On Hydrogen. By T. G. B. 

On a Universal Language. By J. C. 
Also inquiries and answers from the following : 

K. L. N.-J. 0. Y.-E. J. F.-J. M.-S. C.-J. K.- 

A. C. J.-N. T.W. 

HINTS TO CORRESPONDENTS. 

Correspondents whose inquiries fail to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor 
declines them. The address of the writer should 
always be given. 

Enquiries relating to patents, or to the patenta- 
bility of inventions, assignments, etc., will not be 
published here. All such questions, when initials 
only are given, are thrown Into the waste basket, 
as it would fill half of our paper to print them all; 
but we generally take pleasure in answering briefly 
by mail, if the writer's address is given. 

Hundreds of inquiries analogous to the following 
are sent : " Who sells the best silk-covered wire 
for magnets? Whose is the best line wire insula- 
tor ? Whose is the most economical turbine water 
wheel ? Who builds the fastest steam launches ? 
Why do not makers of drawing instruments ad- 
vertise in the Scientific American ?" All such 
personal inquiries are printed, as will be observed, 
in the column of " Business and Personal," which 
is specially set apart for that purpose, subject to 
the charge mentioned at the head of that column. 
Almost any desired information can In this way 
be expeditiously obtained. 
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[OFFICIAL.] 



INDEX OF INVENTIONS 

FOB WHICH 

Ijetter* Patent ot tue United States nrere 
Granted In tUe Week endlus 

June 8, 1875, 

AND EACH BEARING THAT DATE. 

CThose marked (t) are reissued patents.! 



Acid, nitro-Bulpliuric, P. Castellanos 164,260 

Acids, recovering, P. Castellanos 164,261, 164,262 

Album, photograph, J. C. Arms 164,249 

Animals, bog boot for, W. Jacobs 161,174 

Apparel, fastening for wearing, R. C. Kicholg 164,200 

Aquarium, bird cage, and flower stand, J. Chase. 164,074 

Asparagus, etc., ounchlng, J. A. Ireland 164,091 

Auger, earth, S. H. Horn 164,086 

Bale tag, J. M. Goldsmith 164,165 

Bale tie, E. D. Chadick 164,142 

Bale tie, J. M. Goldsmith 164,164 

Battery, galvanic, H. P. Decliert 164,270 

Bed bottom, spring, W. D. Hatch 164,170 

Bedstead, J. B. French 164,290 

Bell pull, S. D. Arnold 164,126 

Blackboard rubber, D. Jackson 164,173 

Blasting. G. Frisbee 164,082 

Blower, rotary pressure, W. Pruett, (r) 6.481 

Blower, rotary pressure. T. L. Yarns 161,346 

Bobbins, turning. Bean & Butters 164,130 

Boiler tube cleaner, 0. Schmandt, (r) 6,482 

Boom, sheer, P. A. Prince 164,211 

Boot soles, screwing uppers to. C. Tyson, (r) 6,483 

Boot soles, screwing uppers to, C.Tyson 164,345 

Bootsoles, beatlngout, S. D. Tripp 164, 2£5 

Boots, etc., making, J. L. Joyce, (r) 6,480 

Bottle stopper, M. W. Shaw 164,223 

Bottle fastenings. wlre.H. W. Yerrlngton 164,245, 164,246 

Boxes, making, Foster and Ladd. 164,287 

Bracelet, C. Wills 164,118 

Brickmachlne, Williams & Allport 164,243 

Brick mold. E. C. Singer 164,108 

Bridge truss, J. Wall 164,349 

Bridge, iron column for, A. E.Brown 164,137 

Bridges, member of, A. E. Brown 164,135, 164,136 

Bridle winker, P. McFadden 164,318 

Broomholder, G. W. Hunter 164.088 

Brooms, holding and displaying, J. W. Yewell 164.358 

Brush, tooth, J. Wayne 164,353 

Bungs, machine for cutting, J. Bachelder 164,251 

Burner for removing paint, gas, S. G. Reed 164,213 

Burner, refuse, W. Glue, (r) 6,479 

Burner, vapor, J. Stever 164,230 

Bustles, 'A. W. Thomas 164.339,164,340 

Button, etc., sleeve, J. B. Ulmar 164,112 

Can, oil, G. K. Haswell 164,169 

Car brake shoe, A. A. Freeman 164,081 

Car coupling, G. W. Kyle 164,188 

Car coupling, J. Rhoads 164.330 

Car coupling. S. Ustick 164,113 

Car door, E. Ferguson 164,235 

tar starter, F. Ashley 164,127 

Car, street, S. H. Little 164,311 

Carpet beating, collecting dust from, J. Doyle — 164,274 
Carriage axle boxes, making. W. W. Knowles — 164,137 

Carriage, cliild's, H. J. Shill, Jr IW,107 

Carriage, standard for child's, G. W. Marble 164,195 

Carts spout for dumping, M. A. Alvord 164,122 

Casks, coating, G. Heith 164,288 

Casting, L. Morgan , 164,198 

Casting, sand core for, Lunkenheimer & Rieglar. 164,313 

Chair, folding, C. D. Oatman 164,321 

Chair, tilting, O. A. Bingham, (r) 6,478 

Churn, rotary, J. Goodman 164,293 

Churn dasher, rotary, W. C. Chamberlain 164,143 

Churn dasher, rotary, J. J. Robinson 164.215 

Clamp for flies In baths. Parker & Coiman 164,204 

Cloth measuring machine, M. Knott 164,094 

Clothes dryer, J. Theobald 164,338 

Coal chute, Dunbar & Keegan 164,278 

Cooler,mllk, F. W. Moore 164,197 

Cordage, T . H. Dunham 164,154 

Corn, holding hot, E. G. J. Kennard 164.307 

Corn marker, M. A. Throckmocon 164,234 

Corset, J. Waterman 164,239 

Cotton gin, 0. W. Massey 164,316 

Cracker machine, A. & C. Exton. .164,157, 164,282, 164,283 

Culinary apparatus, M. C. Bogia 164,255 

Culinary utensil, J. H. & N. Weare 164,354 

Cultivator, sulky, B. 0. Cox 164,148 

Curtain cord holder, F. E. Wagner 164,238 

Curtainflxture bracket, J. Chase 164,073 

Dental plugger. A. Williams 164.244 

Desk and seat, school, H. L. Andrews 164,248 

Desk, school, H. R. Fry 164,160 

Digger, potato, E. Vandervecr, Jr 164,236 

Dish, vdgetable, E. Portlngton 164,208 

Dividers, compasses, etc., adjustable, J. H. Potts 164,209 

Draftsman's mixing cup, H. King 164.308 

Dressing case or bureau etc ., J. H. Horsfall 164,708 

Drill, tripod, mining, J. H. Mandevllle 164,315 

Drills, making twist, Weaver & Decker 164,115 

Earth closet, C. A. Wakefield 164,348 

Electrode, cautery, J. Kidder 164.183 

Electrode, reservoir, J. Kidder 164,185 

Electrode, vesicular, J. Kidder 164,184 

Elevator, J. H. Bancroft 164,069 

Elevator, hydraulic, P. HInkie 164,300 

Engine, rotary, Stuartft Emery 164,337 

Engine exhaust nozzle, H. D. Dunbar 164,277 

JSnglne valve gear, C. A. Araerman 164,123 

Engine metallic packing, etc., J. A. Fulton 164,158 

Equalizer, horse power, A. A. Sheets 164,224 

Explosive compound, P. Castellanos 164,263, 164,264 

Feed cutters, feed for, R. Seellg 164,222 

Fence, barbed wlie,C. Kennedy 164,181 

Fence, farm, w. A. Ellason 164,279 

Fence pickets, making, Dufour & Rowe 164,2'.6 

Pence, portable, C. Van De Mark 164,347 

Firearms, swivel band for, J. M. Clough 164,267 

Fire box, W. Ennis 164,280 

Fire escape, F. P. Berney 164,131 

Floorclamp, W. D. Clark 164,145 

Fluting and polishing iron, W. I. McCausland 164,196 

Fluting machine, J. E. Donovan 164.272 

Food for animals, G. Gordon 164,166 

Furnace, portable. Lord & Evans 164,312 

Furnace, warm air, J. B. Reinhard 164,101 

Furnaces, feeding air to, J. L. Winslow 164,357 

Furniture castor, C. B. Sheldon 164,225, 164,226 

i'urniture spring, H. W. Ladd 164,189 

Game apparatus, N. Eeiz 164,328 

Gar.nents, laying out. G. E. Tiffany 164,343 

Gas cock, automatic. E, Coe 164,146 

Gas generator, carDonic acid, C. C. Glover 164,163 

Gas-making process, M. W. Kidder 164,093 

Gas boxes, lime trayfor, G. W. Day 164,078 

Gate, farm, J. Golden 164,29 



Gear, running, H. Backer 164,129 

Generator, sectional steam, Bntz & Jones 164,072 

Grain drill, J. C. Daman 164,151 

Grate, C. C. Gate 164,161 

Grate, Are place, G. W. Cummlngs 164,150 

Hame, W. A. Henson 164,085 

Hame top, E. G. Latta 164,096 

Hammer, blacksmith's forging, A. J. Judson 161,180 

Hammer, bush, C. LIttlefleld 164,193 

Hammers, die for eyes of, J. Pinkerton 164,326 

Harvester, corn, G. A. Swartz 164,111 

Heater and fllter,feed water, G. F.Jasper 164,176 

Heaters, radiator for steam, C. R. Ellis 164,156 

Hinge, seat arm, W. 8. Cogger 164.268 

Hook, mousing, F. G. Appley 164,125 

Hoops, machine for cutting, P. Cook 164,077 

Hoops, machine for cutting, G. V. Griffith 164,234 

Horse collar, W. J. Thorn 164,342 

Horse power, L. Stewart 164,335 

Horse power, Z. D. Waters 164,352 

Horsepower, equalizer, A. A. Sheets 164,224 

Horseshoe nail bars, forging, F. H.Richards 164,102 

Horseshoes, calking, Gleason & Hamilton 164,291 

Horseshoeing stock, R. S. Harris 164,296 

Hub band, C. H. Lledle 164,310 

Hydrant, D. C. Cregier 164,149 

Jack, lifting, L. O'Hara 164,323 

Key fastener, adjustable, E, B. Everitt 164, '2S1 

Keyring, J. H. Sanford 164,105 

Kneading roller, D. C. Knowles 164,095 

Knife, shoemaker's, G. R. J. Ruggles 164,104 

Knife, pocket, W. H. & G. W. Miller 161,320 

Lamp and lantern, G. A. Beldler 164,254 

Lamp extinguisher, J. O. Soderstrom 164,334 

Lantern, G. A. Beldler 164,253 

Lantern, signal, Walton & Merrill 164,351 

Latch, reversible, E. C. Hussey 164,089 

Leather, machine for washing, W. Shaw 164,106 

Lock, combination, G. RIeseck 164,214 

Lock for safe doors, permutation, H. Gross 164,167 

Loom , circular weaving, D. Avery 164 .250 

Loom shuttle, T. Cheetham 164,144 

Lubricating compound, J. Williams 164,117 

Mat, floor, C. M. Boullier 164,333 

Mechanical movement, Combs& Rhodes 164,076 

Meter, fluid, D. P. Weir 164,116 

Mortising machine, lock, C. J. Hardee 161,295 

Mowing machine, A. L. Little 164.192 

Kaiifeed attachment, F. Eochow 164,332 

Oiler, machine, S. Hutchinson, Jr 164,090 

Paint compound, A. T. Lyon , 164,314 

Paint exhibitor, revolving, T. C. Van Arsdale 164,114 

Paint-removing gas burner, S. G. Reed 164.213 

Paper bag machine. Glover & Church 164,162 

Paper box, J. L. Moore 164,099 

Paper, machine for perforating, L. Francis 164,289 

Pavement, S. Strong 164,231 

Peg cutter, M. Buhler 164,139 

Pendulum, compensation, C. M. C. Prentice 164,210 

Photograph wrapper, C. Parker 164,324 

Picture exhibitor, J. Buechner 164,138 

Picture frame, gliss, W. H. Roby 164,103 

Pipes, composition for drain, Haigbt & GladdlDg. 164, f84 

Pitcher, sirup, S. W. Babbitt 164,128 

Plane, bench, T. H. Wall 164,330 

Planter, cotton seed, J. C. Jenkins 164,304 

Plow, B. C. Bradley 164,134 

Plow, Norris, Bovvers, and Dimmock 164,201 

Poison, vessel for containing, W. M. Caterson... 164,265 

Pole, folding, etc., S. W. Blatchly IM.ISS 

Pot, coffee, E. F. Kennedy 164,182 

Press, E. Van Gosen 164,237 

Printing press treadle, G. W. Prouty 164,212 

Propeller, screw, J. Kelly 164,305 

Pump, W . H . Conver 164,147 

Pump, chain, C. L.Merrill 164,098 

Eailway, portable, A. Bass 164,252 

Eailway signal, electric, H. W. Spang.... 164,227, 164,228 

Eake, horse, E. Brown 164,071 

Eake, horse, Clinton and Mood 164,266 

Eake, horse hay, R. Wilson 164,356 

Rein holder, F. C. Sparhawk 164,229 

Roofing composition, E. Thayer 164,288 

Roofing tile, L. Parker 164,203 

Safe, multiple, J. C. Hintz 164,172 

Sails, device for reefing, J. Whittington 164,242 

Saw guide, G. M. Hinkley 164,301 

Sea sickness, ship's furniture for, J. Werthelm.. 164,240 

Seed sower, broadcast, R. Furnas 164,159 

Sewing machine, L P. Hicks 164,299 

Sewing machine fan, 1. A. Abbot 164,120 

Sewing machine guide, D. Wheeler 164,241 

Sewing machine shuttle, J. Stamm 164,109, 164,110 

Sewing machine take-up, J. T. Jones 164,179 

Shawl or carrying strap handle, B. Andrews 164,247 

Shears, tailor's, M. E. Pleas 164,327 

Sheet Iron, polishing, D. M. Reynolds 164,329 

Shirt rack, W. D. Phelan .. 164,325 

Shoemaker's knife, G. R. J. Buggies 164,104 

Skirt, J. McCowan 164,317 

Skirts, ornamenting, I. Hauser 164,297 

Sleds, propeller for, Schwager and Wissen 164,221 

Soldering clamp, M. Tandy 164,232 

Soldering iron heater, C. J. Rogers 164 216 

Spice cabinet, R. H.Davles 164,162 

Spike machine, D. H. McGookin 164,319 

Spinning ring, J. G. Lamb 164,309 

Spinning rings to rails, securing, J. Booth 164,256 

Stamp, hand, J. F. W. Dorman 164,373 

Stitch ripper, G. St. George, Jr 164,336 

Stove, C. Hyde 164,303 

Stove attachment, H. S. Cook 164,269 

Stove, magazine cooking, T. N. Caulkins 161,141 

Stove pipe and drum, J. Kelshaw 164,306 

Stove, portable, S. Thompson 164,341 

Stove tops, cover, etc, of, J. W. Lamb 164.190 

Stove ventilating attachment, C . Carter 164,259 

Stove ventilator, cooking, A. A. Peterson 164.206 

Streets, iron curb for, R. Harrington 164,168 

Stud fastening, J. C. W. Jefferys 164,177 

Table, extension, Dubroy and Wagner 164,079 

Table, extension, N. Petry 164,207 

Table, ironing, O. F. Burllngame 164.258 

Table, Ironing, S. W. Fraley 164,288 

Table, Ironing. Z. M. Hlbbard 164,171 

Thermometer, registering, D. Draper 164,275 

Thill coupling, C. D. Bundy 164,140 

Thill coupling. H. K. Forbis 164,286 

Thrashing machine, J. Johnston 164,178 

Tobacco, handling straight, F. S. Kinney 164,186 

Tongue support, J. Jarrell 164,175 

Tool handle, A . Beaudry 164,070 

Toymoney box. R. Frisbie 1M,0S3 

Tram staff, S. B. Williams 164,355 

Trap, moth, J. Neal 154,199 

Trowels, manufacture of, J. C. Elchardson....... 164,331 

Trunk stay, H. L.Andrews 164,124 

Umbrella, folding, A. M. Alexander 164,121 

Umbrella handle, L. Schneider 164,220 

Umbrella stand, W. H. Hoyey 164,302 

Valve gear, cut-off. H. Bllgram 164,132 

Valve, throttle, Scheldler andMcNamar 164,219 



Vehlclesprlngshackle, T. T.Pearson 164,203 

Vehicle torsion spring, D. E . Paris 164,202 

Vessels, etc, ventilating, D. Leiby 164,191 

Wagon box strap. J. Scannell 164,218 

Wagon brake, D. L. Deflbaugh 164,153 

Wagon brake, J. C. Trullinger 164,344 

Washing machine, A. O'Dell 164,322 

Washing machine, C. E. Ross 164,217 

Watch chain swivel, C. Willis 164,119 

Watches, safety wheel for, E. Jeanjaquet 164,092 

Water filter,:. Brach 164,257 

Weed covering attachment, J. W. Dysard 164,155 

Windmill, G.Desbrough 164,271 

Window, M. F. Lyons 164,194 

Wire, annealing, N. F.English 164,080 

Woodmoldlngs, finishing, J. S. Loomis 164,097 

Wrench , dynamic, S. Plymale 164,100 

Wrench, pipe, M. S. Clark 164.075 

Tarn, putting up, G. P. Farmer 164,284 

DESIGNS PATENTED. 
8,373.— Xbwspapbe Rack.— H. Baker, Providence, E. I. 
8.374.— Stoves.— J. V. B. Carter, Detroit, Mich. 
8,375.— Cook Stove.- J. Dwyer. Detroit, Mich. 
8,376.- Type.— C. E. Heyer, Boston, Mass. 
8,377.— Medal.— I. T. Knight, Philadelphia, Pa. 
8,378.— Caepets.— J. C. G. Libert, Paris, France. 
8,379.— Type.— A. Little, Kew York city. 
8,380.— Valve Wheel.— D. McLaughlin, Bridgeport, Ct. 
8,381.— Saw Feame.— H. L. Pratt, Brooklyn, N. T. 
8,382.— Wbiting Tablets. —J. M. Quackenbos, Jr.,New 

York city. 
8,383.— Vase.-A. Schlank, New York city. 
8,384.— Buttons.— J. E. Smith, Waterbury, Ct. 
8.385.— Fountain Inkstands.- L. Tower, Boston, Mass. 



SCHEDUIiE OF PATENT FEES. 

On each Caveat $10 

On each Trade mark 92S 

On filing each application for a Patent (17 years) SIS 

On Issuing each original Patent 930 

On appeal to Examlners-ln- Chief SIO 

Un appeal to Commissioner of Patents S20 

On application for Reissue S30 

On flllng a Disclaimer 810 

On an application for Desi^ (3H years) 810 

On application for Design O years) 81S 

On application for Desl^ (14 years) 830 



CANADIAN PATENTS. 

LiBT OT PATKNTS ttKASTKD IN CAHADA, 
June 9 to June 15, 1875. 

4,827.-0. G. Herbert, New York city, U. S. Plumber's 
Joint. June 9, 1875. 

4,828.- E. Caswell, Lyons, N. Y., U. S. Clamping at- 
tachment for vises. June 9, 1875. 

4,829.— S. Bartlett, Westport, N. H., U. S. Saw set. 
June 9, 1875. 

4,830.— W. Haney, London, Ont. Child's folding car- 
riage. June 9, 1875. 

4,331.— C. Hutchinson, Tonlca, 111., U. S. Nut lock. 
June 9, 1875. 

4, 832.-S. Nutting etal. iTXew Haven, Vt., II. S. Wheel 
hub. June 15, 1875. 

4,839.— W. FIngland et al., Ottawa, Ont. Salesmen's 
check book. June 15, 1875. 

4,834.— C. Lallbert*;, Montreal, P. Q. Boot heel flnlshing 
nuulUjuv. Junel5, 18?5. 

4,835.— J. C. Baker, Mechanlcsburgh, 0.,TT. S. Screw 
feed grain drill. June 15, 1875. 

4,836. -W. McCammon,Albany,N. Y.,U. S. Pianoforte. 
June 15, 1875. 
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Back Pose ...... 81.00 a line. 

Inside Pave ...... 7S cents a line. 

ETtgravings may head advertisements at tM tame rait 
p«r line, by measwement, as the letter press. Adver- 
ti8»mente must he received at publication office at 
early at Friday morning to aippea/r in need ts»u«. 




The Shapley 

PortaMe Enpe. 

Complete Pow^er, 

BEST AND CHEAPEST. 

Send for Descriptive Circu- 
lar with Price List. 

R. W. WIIiDE, 

Sole Agentf 
20 Cortlandt St., N. Y. 

Also, Agent for CLAKK'S 
PRESSURE BLOWERS 
AND EXflAUST FANS. 



FOR SALE, or Partner Wanted with $5,000 to $8,000 
Cash— For the United States or separate States, a valua- 
ble Patent, consisting of Upholsterer's Material, etc., man- 
ufactured of Pine leaves Kaw material can always be had 
without cost or atlowprlee. 600 pr.ct. clear pronta. Send 
for circulars to CHAS. FULTON, Box m.Hoboken, N.J. 

Patented i868- 1874. BOLT CUTTERS. 

Dies open and close and Bolt 
(thrown out automatically. 

One pattern, holds finished bolts 

on centres and threads them with 

greater accuracy and uniformity 

and ten times as fast as a chaser 

a Lathe. Highest award o( 

'American Institute, 1869 & 1874. 

Wood & Light Machine Co.; Worcester, Mass* 

make all kinds of Iron Working Machinery. 

Also, Shafting, Pulleys, 8cc, 




WH IPPLE'S 

Patent Door Knob. 

Awarded a Bronze Medal at the American Institute Fair 
for 1874. Tlie Judges say: '•We consider tills method of 
fastening DOOR KNOBS a great imprOTement over any- 
thing yet invented for the purpose, as It obviates the use 
of side screws and washers, and can be regulated to suit 
any thickness of Doors. " Send for Circular. 

THE PARKER & WHIPPi,B COMPANY, 
West Merlden, Conn., or 97 Chambers St., N. T. 



WANTED— By a man many years engaged in 
manufacturing Machinery, and the charge of men, 
as Superintendent or Manager of a manufacturing or 
other concern, where a mechanical and business know- 
ledge would command a fair salary. Nopartlcniar pre- 
ference as to location. Best of reierences . Address 

"TRADE," 109 Johnson St., Brooklyn, N. T. 



Todd & Rafterty Machine Co. 

MANUFACTCTRBRB OF 
The celebrated Greene Variable Cut-Ofl Engine ; Lowe B 
Patent Tubular and Flue Boilers; Plain Slide Valve Sta- 
tionary, Hoisting, and Portable Engines. Boilers of all 
slnds. Bteam Pumps, Mill Gearing, Shafting, &c.. Silk, 
Tow Oakum, Bagging, Rope, Flax,and Hemp Machinery, 
Agents for the New Haven Manufacturing Co.'s Machln- 
st's Tools; for Judson' E Governors and stop- Valves; 
Sturtevant Blowers; and Diaerentlal Pulley-Blockj, 
WAEEROOMS, 10 BARCLAY ST., NEW YORK 
WOBKB PATERSON. NEW JBBSBY. 




THE 



TRADE ENKINE. 



NolBClesB in operation— Perfect 
in workmanship— all light parts 
of Cast Steel. 

Every Engine Indicated, and 
valve corrected to give the high- 
est attainable results. 

Warranted superior to any 
Beml-ponable Engine In the 
market. 

Send for Price List and Cir- 
cular. 

Herrman & Herchbl- 

HODB M'F'Gf. Co., 

Dayton, Ohio 



AIM- COMPBESSOBS. 



The only Air Compressor that will give a pressure of 
25 to 500 lbs. pressure of air or gas to the square inch 
WITHOUT HEATING, With 25 to ^^ per ccul less power than 
any other Air Compressor In the market. Every machine 
warranted to run perfectly cooi and vive any presnure 
desired. Address THE BOWERS AIR COMPRESSOR 
CO., 118 Main St., Louisville, Ky., or New Albany, Ind. 




AUENTS WANTtD, 

Men or women. $34 a week. Proof 
furnished. Business pleasantand honor- 
able with no risks. A 16 page circula* 
andValuable Samolesf ree.^5*A postal- 
card on which to send your address 
costs but one cent Write at once to 
F. M. REED. 8tk st.- new york. 



rj^LASS lyoULDS, for Fruit Jars, Lamps 
y~^ Bottles, -^*-*-Ink Stand8,etc., made by H. BROOKE 
15 years CoE. White and Centbh Stb., N. Y. For any 
thing new In glass, you will require a mould (or die). 

Every description of moulds for glass, rubber, zinc 
etc. Send model or drawing; Inclose stamp. 
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Small Tools of all kinds; also GEAR WHEELS, parts 
of MODELS, and materials of all kinds. Castings of 
Small Lathes, Engines, Slide Rests, &c. Catalogues free. 
QOODNOW & WIGHTMAN, 23 Cornhill, Boston. Mass. 



THE 




Biploi EDgine, 

The Cheapest and Best Portable 

Engine offered to the Public. 
Price, 4 Horse Power f300 



6 

1 " 

12 " 

15 " 



400 
415 
510 
T25 



Price of Stationary Engines: 

4 Horse Power tl50 

6 " " 175 

ItoSS Horsepower 225 

12tol5 " '• 800 

Send for Illustrated Circular 

and Price List. 

H. B. BlfiELOW & CO., 
New Haven, Conn. 



WASTED AGENrS-everywhcro to canvass for our 
great Centennial Book, toortkn the special no- 
tice ot experienced agents. For particulars, address 
the pnbllsner, B. U. RUSSELL, Boston, Mass. 



STOCK COMPANY CHAKTER for Manufacture 
of Machinery under old law State Kew York, wanted. 
Parties having such live charter to dispose of, please 
address L. MILLER, Box 2913, N. Y. City. 

Rotary Pressnre Blower, 

Warranted superior to any 
other, Rotary or Reciproca- 
ting. T.WILBRAHAM & BROS. 

2316 Frankfort! Avenue, 

PHILADELPHIA. 








-,.5*^1 



IMPORTANT FOR ALL LARGE CORPO- 
RATIONS AND MANUFACTURING CONCEENS.- 
iierk's Watchman's Time Detector, capable oi 
centrolling, with the utmost accuracy, the motion of a 
watchman or patrolman, as the same reaches different 
stations of hlB beat. Send for a Circular 
J.E. BUERH., P. O. Box 979. Bogton, naiM. 
N. B.— Thisdcteaor Is covered by two U.S. Patents. 
Parties using or selling these instruments without au- 
thority from me will be dealt with accordine to law 



TTTT+U WROUGHT 
>-^-'- IRON 

Beams & Girders 



THE Union Iron Mills, Pittsburgh, Pa. 
The attention of Engineers and Architects Is called 
to our improved Wrought-Iron Beams and Girders (pat- 
tented), In which the compound welds between the stem 
and flanges, which have proved so objectionable in the old 
mode of manufacturing, are entirely avoided. We are pre- 
pared to furnish all sizes at terms as favorable as can be 
obtained elsewhere. For descriptive lithograph address 
Carnegie Brothers ffi Co.. Union Iron M i lls, Pittsburgh. Pa 

^ ^ A TO $60 A W EEK— Employment for all, 
Jth'x V at home or abroad. We have all the latest and 
best selling Novelties, Chromos, &c. Special Terms 
given to .\eents everywhere. We send valuable samples 
with circulars of our goods free to all that will send us 
their address. ORIENTAL NOVELTY COMPANY, 111 
Chambers Street, New York. 



Machinery oi Improved Styles for making 

SHINGLES HEADING, AND STAVES 

Sole makers of the well known ImpkovbdLaw'sPateki 
SniNGLi AiTD Hbadihg Sawing Machinb . For circulars 
address TBBVOB & CO., Lockport. N. Y. 




1 1875 SCIENTIFIC AMERICAN, INC. 
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V^aliaable Books 

ON 

Heat, Steam, and the Steam 
Engine. 

BURGH.— A New Work on Modem Marine Engi- 
neering, applied to Paddle and Screw Propulsion. Il- 
lustrated with 36 colored plates, contributed by the 
most eminent firms In England and Scotland. 1vol. 

Ito . . cloth 125.00 

Half morocco $80.00 

BURGH.— Modern Compound Engines ; being a 

Supplement t3 "Modern Marine Engineering.'' 18 
large folding plates, 4to., half morocco 19.00 

BURGH,— A Practical Treatise on the Condensa- 
tion of Steam . Royal 8vo . , Illustrated $10,00 

BOCRNE.— A Treatise on the Steam Engine, in its 

various appllcatlonato Mines, Mills, Steam Navigation, 
Railways and Agriculture. Sth edition. Illustrated 
4to $15.00 

BOURNE.— A Treatise on the Screw Propeller, 

Screw Vessels, and Screw Engines, as adapted for Pur- 
poses of Peace and War. Illustrated new edition. 1 
vol . 4to . , cloth $30.00 

BOURNE.— Recent Improvements in the Steam 

Engine, being a Supplement to the ' ' Catechism of the 
Steam Engine" , $1.50 

BOX.— A Practical Treatise on Heat, aa Applied to 

the Useful Arts. Illustrated by 14 plates, containing 
114 figures. 12mo $4.25 

BURGH.— Practical Rules for the Proportions of 

Modern Engines and Boilers for Land and Marine Pur- 
poses. 12mo., cloth $1.50 

BURGH.— The Slide Valve Practically Consi- 
dered $2.00 

CAMPIN.— A Practical Treatise on Mechanical 

Engineering; comprising Metallurgy, Moulding. Cast- 
ing, l^'orglng, Tools, Workshop Machinerv, Alechanl- 
cal Manipulation, Manufacture of Steam Engines, etc. 
8vo. Illustrated with '*i9 plates and 100 wood engrav- 

">.0J 



ings., 



. $6.( 



COLBURN.— The Locomotive Engine. Including 

a description of its structure, rules for estimating Its 
eapablilties. Illustrated. 12mo $1 .25 

HOOD.— A Practical Treatise on Warming Build- 
ings by Hot Water, Steam and Hot Air, on Ventilation, 
and the various methods of distributing Artificial 
Heat. 1vol. 8vo., cloth $5.i5 

MAIN AND BROWN.— The Marine Steam Engine. 

With numerous illustrations. In 1 vol. 8vo $5.00 

MAIN AND BROWN.— The Indicator and Dyna- 
mometer. With their Practical Applications to the 
Steam Engine . Illustrated. Svo $1 .50 

MAIN AND BROWN.— Questions on Subject 

Connected with the Marine Steam Engine and Examin- 
ation Papers. 12 vol.lmo., cloth $1.50 

NORRIS.— AHandbookfor Locomotive Engineers 
andMachlnlBts, eomprislng theproportlonB and calcu- 
lations for constructing locomotivea; manner of setting 
valves. Illustrated. 12mo., cloth $2.00 

ROPER.— Hand Bookof Land and Marine Engines, 

including the Modeling, Constructing, Running, and 
Management of Land and Marine EngineB and Boilers, 
liy Stephen Boper. With Illustrations. 600 pjges. 
Full bound, tucks.... $3.50 

BOPBR.— A Catechism of High Pressure and Non- 
condensing Steam Engines, including the Modeling, 
Constructing. Banning, and Management of Steam 
Engines and Steam Boilers. With Illustrations. Full 
bound, tucUB $2.00 

ROPER.— Handbook of the Locomotive, including 
the Construction, Running, and Management of Loco- 
motive Engines and Boilers. With llluscratlons. Full 
bound, tucks : $2.50 

TEMPLETON.— The Practical Examlnator on 

Steam and the Steam Engine. 13mo $1 .25 

WATSON.— The Modem Practice of American 

Machinists and Engineers, including the Construction, 
Applicatioa, and Use of Drilla, Lathe Tools. Cutters for 
Boring Cylinders, and Hollow Work generally, with the 
most economical speed of the same ; the results verified 
by actual practice at the lathe, the vise, and on the 
floor, together with workshop management, economy 
of manufacture, the steam engine, boilers, gears, belt- 
ing, etc. 86 engravings. 12mo $2.50 

WILLIAMS.— On Heat and Steam; Embracing 

new views on Vaporization. Condensation and Explo- 
sions. Illustrated. 8vo $3.50 

A Select List of Books on STEAM AND THE STEAM 

ENGINE, with prices, sent free upon application. 
jy The above, or any of our Books, sent by mail, free 

of postage, at the publication price. 
Our new and enlarged CATALOGUE OFPBACTICAL 

AND SCIENTIFIC BOOKS-96 pages, 8vo.— sent free to 

anyone who will furnish blsaddres. 

HENRY CAREY BAIRD & CO., 

INDUSTRIAL PUBLISHERS AND BOOKSELLERS, 

406 WALNUT STBEET. Philadelphia. 



IMPEOVED MACHINERY for STAVE 

Heading, Shingle *nd Handles, Cabinet Maker's Machin- 
ery, Bailey Gauge Lathe, Durkee's Automatic Saw Mill 
{Improved), Key Seat Cutting, Pulley Boring,and Milling 
Machines, Badlal Drills. Steam Engines, and Bailey's Ve- 
neering Machines, Cable and Sheaves, for transmitting 
Power, etc etc. T. B. BAILEY & VAIL, Lockport.N.T. 




THE-IMPEOVED ABMSTBONG 
HEATEB AND LIME CATCHER.-The 
best and most reliable machine made to 
protect Steam Boilers, with partitions 
tor over and under currents to purify 
the water and Burlaps screen to prevent 
-luy Impurltlesfrom entering the pumps. 
All parties using steam should have 
one. 

For partlcr^ars ana circu- 
lars, send to 
M. KNIGHT, 

M AXTT P ACTFRE R, 

Toledo, Ohio. 



' ELLS' EVERY MAN HIS OWN LAWYER 

AND BUSINESS FORM BOOK. By JOHN G. 

VBLLS. A Complete Guide in all matters olliaw 
and Business Negotiations. 8^" FOB EVERY 
STATE IN THE UNION. _j^ With full Instructions 
for Proceeding Without Legal Assistance in Suits and 
Business Transactions of every description. Containing: 

Legal Forms of Deeds. Mortgages. Leases, Affidavits 
UepoBitions, Bonds, Orders, Contracts, Powers of Attor- 
ney, Certificates of Citizenship, Agreements, Assign- 
ments, Awards, Declarations, Demands, Letters of Credit, 
Arbftratlou, Partnership, Beleases, Wills, Codicils, Sub- 
missions, Land Jointures, Tenants' and Landlords' Be- 
eelpts, Public Lands. Land Warrants, Composition with 
Creditors, Oaths, Satisfaction of Mortgages, Pre-emption 
Laws, Marriage and Divorce, Patent Laws, with full In- 
structions to Inventors; Pension Laws, with fuj] Instruc- 
tions to enable the discharged soldier ot sailor to procure 
back pay, pensions, bounties, and all war clalmsj the 
Laws of the Different States conceralng I»roperty Exempt 
from Execution. Collection of Debts, Mechanics' Liens, 
Contracts, Limitation of Actions, Usury, Qualifications 
of Voters, Licenses to Sell Goods, etc Also, containing 
the Interna] Revenue Laws, Stamp Duties, Post^Offlce 
and Custora-House Regulations. C scltutlon of the 
United States, with Amendments, the w.iole action of the 
Government in Belatlon to Beconbcructlon and the 
Freedman, Seals of the Diflerent States, with descrip- 
tions, etc. 

There Is no class of the community, male or female, who 
have, or expect to have any property, or who have any 
rights or privileges w-hlch require protection, who wfll 
not be greatly benefited and adVantaged by the possession 
of the book. It will save them money, save them trouble, 
save them time, save them litigation and lawyers' fees, 
and give them information which nobody can afford to 
Vb without. 

The Work embraces ^0 large 12mo. pageB,and U printed 
on fine paper, handsomely bound. 

Price, Cabinet Library Binding I3.S6 

Sent post-paid on receipt of price. 

Address JOHN G. WELLS, 

No. 27 Clinton Place, New York. 

WORCESTER FEEE INSTITUTE. 

jSoliool of Applied Science. For catalogue, address 
Pbof. C. O. THOMPSON, Worcester, Mass. 



FIRE PROOF SHUTTERS. 

CLABE & GO'S SELF-COILINO BOLLING STEEL SHUTTEBS (Bnrelar Proof), For Store 

Fronts and Bear Windows, require no machinery or balance weights, and can be applied to any opening ; also Boll- 
ng Wood Shutters for Stores and Dwellings. Thousands are in dally use, and are acknowledged the best shatters In 
the world. Send for Catalogue to JAMES Q. WILSON, Manager, 

T J n _* TT. JO w 318 West 26th St., New York, and at 

London, Paris, Vienna, and Berlin. 



FIRST PRIZES. VIBNS"A, PARIS. NEW YORK, 

BALTIMORE. BOSTON. 
Send for circular of recent pateated improvements. 
THE NORWALK IRON WORKS, 

South Norwalk, Conn. 




BLAKE'S PATENT 

Stone and Ore Breaker 

Crushes all hard and brittle substances to 

anyreauired aize. Also, any kind of 

Stonb for B0AD8 and for Concrete, &c. 

Addreaa BLAKE CBUSHEB CO., 

New Haven. Conn. 



The HOADLEY 
PORTABLE STEAM ENGINE. 



WrTH 

Automatical cut off recuiator 



BULAMCCD VMVE 




pUNCHING grx||fT|U|rs 

DaOF FaXjSSxiS, Midplbtowk. Conn 



DITCHING AND DRAINAGE MACHINES 
furnished at a moderate cost, cutting ditches of 
any width and depth in ground free from stumps and 
rocks. Machines worked by from four to six horses .and 
two men will do the labor of fifty men a day at least 
State and County Bights for Sale. Address 

BANDOLPH BBOTHEBS, 
111 Broadway, New York City. 



MANUAL OF PATENT LAW AND " SALE 
OF PATENTS." For Inventors and Manufactur- 
ers. Commended by this paper. Postpaid, $2.50. Ad- 
dress, for circulars, W. K. 8IMONDS (Counsellor In 
Patent Law), Hartford. Conn. 



Io$90 \ 



.. vreek and expenseB to all. Articles 
ne,w, staple as flour. Samples free. CM 
LINtNaiON & BRO., N.T. or Chicago. 



A WEEK to Male aaa lemaie Agents, in their 
locality. Costs NOTHING to try It. Partlcula s 
FREE. P. O. VICKERY & CO., Augusta, Me 



0^WWVW^n SAFETT HOISTIire 

WXA» Machinery. 

OTIS, BROS, dc 00 

. WO. 348 BROADWAY. NEW TORE.. 



Planing & Matching, 

Moulding, Ke-sawlng and Tenoning Machines. Bcro 
Saws and General Wood-Working Machinery. 
JOHN B. SCHENCK'S SONS) Matteawan, 'N. Y. 
Bend for Catalo ue. (118 Liberty St., N.T. City 



10 DOLLARS m m iE^^vpyoSfg 

,^, ,, „, , „ SHUTTLE SewmgMachino 

Address. Johnson, Clmk & Co.. Boston. Mass.; New York 
City i Plltaburgli, Pa. i Chicago, III. ; or St Louis, Mo. 



Machinists' Tools, 

All sizes at low prices. " — "' ^ — • — 



E. GOULD, Newark, N.J. 



A S.GEAB., BOSTON, furnishes all klndsof JHachl- 
-'*-• neryd^ Mechanical Sappliesat popular prices. 



EAQLE FOOT LATHES, 

with Scroll and Circular Saw Attach- 
ments, Slide Rest, Tools, &c. ; also Small 
Engine Lathes, Metal Hand Planers, &c. 
Neatest designs, superior finish. Lotf 
Prices, Our new Catalogue describes 
these and every tool necessary for the Am- 
ateur or Artlzan. Send for It. 
WM. L. CHASE & CO., 
«5 & 97 Liberty St.. New York. 




PATENT 



Planii^ & Matching 

and Molding Machines, Gray and Wood's Planers, Self 
oiling Saw Arbors, and other wood- working machinery, 
8. A.VOOD'S MACHINE CO., ( 91 Liberty St., N. Y. 
Bend for Circulars, etc. ) 67 Sudbury St., Boston. 



Machinist's Tools. 

Engine Lathes, Planers, Upright Drills, Hand and 
Chucking Latches, Boring Machines, and other tools of 
neavy weights, first class stock and workmanship . Prices 
to salt the times. Send for Illustrated Catalogue. 

LATHE & MOBSE TOOL CO.. Worcester. Mass. 




WE can sen these FlrBt-ClaBS 
PiRiios for Two Hundred aad 
Ninety Dollars, because we employ 
no agents (ind allow no discount to 
dealers— tliey swindle you out of 
more than twice the real cost of all 
Pianos. Durin^i the past 7 years we 
have sold our Pianos to over 1,000 
families, in every section of every 
State and Territory in the Union. 
There is not a coonty, or a prominent 
townwhere they are not in use, and 
hundreds of small towns everywhere 
also have them. If you will send for 
our Catalogue, containing 15 solid 
columns in fine type, of the riames 
and residences of p mminen t cUize nS, 
includincj membersof Ooupress and 
many influentiul and wealthy bank- 
ers and merchants everywhere, who 
are usin^ our Pianos — you will bo 
sure to find some of them at your 
Very door, in your own or Borao 
adjoining town, where you can seo 
and try our Pianos. 

We Bend them Jinywhere within 
1,000 miles of New York for 10 days' 
trial and if not satisfactory no pay- 
[Dent is required. 

We are a responsible Incorporated - 
company, and refer by permission to t 

the Chemical National Bank of New ^ _ ... .,i ._ „» i „. Tllncfra 

York City, which any Bank in the United Slates will satisfy r Please write m, and yo,i will receire not only onr l"""™ 
TOU is by far the strongest Bank in America. We make this ted C,rcnl,ir contalnmg full particulars, biit »ls"„» "Z'"^" 
statement to prove thai our 5 years' warrant pnarantees our reply to all questions from some otBcer of our Company n 
Pianos to he fully equal to any Piano in the world at any price I person. Please state where you saw this notice. ^ 

Address, United States Piano Co., 810 Broadway, Kew York. 



Special TioHce to Dealers in and Users ot 

Wood Working Machinery. 

WOBCEBTBB, MASS. , May 25, 1875. 

The anderslgnei) , haying purchased the entire Manu- 
facturing Establishment of K. BALL & CO., Including 
Pattbbnb, Patents, Good Win. Cobbkspondbncb, 
and overy thing pertaining to the business (bvi^ accounts 
excepted) , will continue the manufacture of W ood WorK- 
Ing Machinery,and be prepared to furnish new machines, 
or parts for repairs, as furnished by either concern 1b 
years past. , , 

We shall at once remove ourpresent Works to our new 

Quarters— uniting the two establishments— and be able to 
urnlsh customers with Improved Machinery , both In qual- 
ity of stock and workmanship, and at reasonable prices. 
We would take this opportunity to return our thanks to 
our old friends and customers, and would be most happy 
to see them at our new quarters (86 Salisbury Street) ,and 
would remind them that we shall continue to manufac- 
ture Wood Working Machinery generally, making a spe- 
cialty of Woodworth, Daniels' and Dimension Planers, 
Surfacing Machines, Tenoning, Mortising, and Re-Saw 
Machines, Saw Bei ches, «;c. Yours, respectfully, 
WITRERBY, RUGG & RICHaRDSOST, 

26 Salisbury St.. Worcester, Mass., U.S.A. 




Water Heels. 

More than four times as 
many of Jas. Leffel's Im- 
proved Double Turbine 
water W neela in operation 
tban any other kina. 24 
sizes made, ranging from 
5^ to 96 in. diam,, under 
heads from 1 to 240 It. Suc- 
cessful for every purpose. 
Large new pamphlet, the 
finest ever published, con 
tainlng overSOfine illustra 
tions, sent free to parties 
Interested in water power. 

JAS.LEFFEL&CO., 
Springfield, O. , & 109 Lib- 
erty St., New Torb City. 



H 



AND SAW MILL— Saves the labor of 3 men. 
HILLS, 51 Courtlandt St., Hew Tork. 



s. c, 



Catalogue fbr 1875, 

"*^ FREE- 
FOOT IiATHES, 815 and upwards.— Keystone 
Portable Forges, Fleetwood Scroll Saws, Machinist's, 
Blacksmith's, Model Maker's, and Carver's Tools and 
line Hardware. „ „ 

A. J. WILKINSON, & CO., Boston. Mass. 
tW Headquarters for any thing In the Hardware line. 



TTioTflTT flATT! I Prize Flctaresentfreel An 
ine iUJUij-U-a.lJl l ingenious gem l SOobJectsto 
And! Address, with stamp, E. C. ABBEY, Buffalo, N.Y. 



STEVENS' HITEE BOX. 

The best machine ever Invented ; sets to any angle, and 
will last.for years. Price |8.00. Sent to any address, on 
receipt of price. G. M. STEVENS, P. O. Box 1986 
Portland, Me 



Tlelyers 



PortableEntrlne, 4,b,6,8n.p. Some- 
thing new, best for price. Circulars. 
Chab. Place, 103 Keadc St., N. T. 




rne tact tnac tnis bMafrtng nas 75 per cent greater 
strength, a finer finish, and Is truer to gage, than any 
other In use, renders It undoubtedly the most economical. 
We are also the sole manufacturers of the Celebbatkd 
Collins' Pat. Coupling, and furnish Pulleys, Hangers 
etc.. of the most approved styles. Price list mailed on 
appftcaSon to JONES & LADGHLINS. 

Try Street, 3nd and Srd «. venues, Pittsburgh, Pa. 
190 S. Canal St., Chicago, 111. 
^r Stocks of this Shafting 1b store ana lor sale by 
FULLER, DANA. & FITZ, Boston, Mass. 
GEO. PLACE & CO., 121 Chambers street, N. T. 
PIERCE & WHALING Milwaukee. Wis. 



T) INGHAM & RICH, OIL CITY, PA.-DEAL- 
13 ers In New and Second hand Engines, Boilers, 
Pumps, etc. Also Illuminating and Lubricating Oils. 
We win sell New Portable Boilers, 18 H. P. AgxlSfn. cyl- 
inder engines with Judscm's Pat. 2 In. governors, on 
board cars for. 1900; New Portable Boilers 25 H. P. & 
10x12 In. cylinders engines complete as above for $1,160. 
Second hand 8 H . P. Portable Engines and Boilers for $325. 

10 " " $850. 

12 " " $460. 

"15 " " $550. 

" Stationary Engines from 10 to 20 H. P. andBollers 

both Stationary and Portable from 8 to 60 H. P, at corres- 

?ondIngly low Prices. Our second hand machinery Is 
horoughly overhauled and Put In Perfect Working 
Order. Good Secondhand S^in. Iron Pipe per foot 20 ct». 
Good second hand 2 In. Iron Pine per foot 15 cts. Our 
Brands of Royal Engine Oil, for heavy or light Bearings, 
stands unequaled, being free from Impurities and gnt. 
No. 1, per Dbl. of 47 gals., Inless than carloads, $10. 
'* " car loads. $8. 

No, 2, ** " less than car loads, $8. 

•• carloads, 86. 



• Kn *» •innnnSas Seen invested m Stock 

$0U to $1U,UUU Privileges and paid 900 per 

cent, profit. "Bow to dolt." A book on Wall Street, 

sent free. TuMBBmoB # Co., Bankers, 2 Wall St., N.Y. 



Bradley's Cushioned Hammer 




has larger capacity, Is 
more durable, takes np 
less room, does more and 
better work with less ex- 
pense for power and re- 
pairsthan any other Ham- 
mer in use. 

Guaranteed as recom- 
mended. Address 
BRADLEY 

Manufacturing 
Company, 

Stbaotjbe, N.Y 



EVER-BLOOMING KOSES, 

STRONG POT PLANTS, sent safely by mall. Post Paid. 
Five Splendid Varieties $1.00; 12 do. $2,00. Elegant 
Descriptive Catalogue IREE. 

THE DINGEE & CONARD CO., Rose Growers, 
West Gkovb, Chester Co., Pa. 



MAGNETS— Permanent Steel Magnets 

of any form or size, made to order by F. C. BEACH 
& CO.. 246 Canal St., New Ycr£. Mikers of the cele- 
brated Tom Thumo and Miniature Telegraph Instru- 
ments. 



12 



Beantiful French Oil Chromos, size 9x11, 

y for framing, sent postpaid 

for ONE DOIiliAK. Grandest 



chance ever offered to Agents. Forpartic- 
ulars send stamp. Address r.PtCflu"'" 
N e w Bedf urdi Masst 




YALE 
IRON WORKS, 

Neir Haveiit Conn., 

Builders of the Yalk Vertioal 
the best and most Economical 
either for land or marine use ; also 
Horizontals, with or without 
the aider Cut-off. 

Special Tools made to order, 
all at prices that defy competi- 
tion. Send for Circular. 



STfflCIL ^i*^» 

UlJJXlUiU comnlfitfi m 



je'or cutting buslneai 

^ Stencils, all slzeg. Als - 

complete outfits for Clothing Sten. 
die and Key Checks, with which young men aremakiar 
from |5 to 120 a day. Bend for Catalogue and samples to 
S. M. SPENCER, 117 Hanover St. , Boston, Mass. 



MACHINERY. 

IRON & WOOD WORKING MACHINERY 
OF EVERT DESCRIPTION. 

Cold Rolled Shafting. 

HANGERS, PULLEYS, COTJPLI SS, BELTINQ, &C 
&0. Send for Illustrated Catalogue and Price List. 

GEORGE PLACE, 

121 Chambers & 103 Beade Sti. N. Y. Cltr 






First Class Taps, 



Manufacturer of 

Pawtucket, R. I. 



THE IMPROTED 

NIAGARA STEAM PUMP, 

IB (0 in ilsorl St.. Brooklvn. N. J"- 
Agency at 40 John St. , New York. 

Hubbard & Aller. 

SOLB MANTJFACTTJRERS, 

Enqineb and Boilbbb, 

Pulleys,8haftmg and Sanger i 

a Specialty. 




?7.000INUSE 



1*4:^1:11:/ 1 ill 



FOREVERYPOSSIBLE DUTY 

;£0.r.BlMEMfGC0Jfl&8!llBERTVST.IJ)( 

CAUSEWAY* FRIEND STS. BOSTON. 

SO CANALST. CHICAGO. 

St\\ia ^ O^ WVM SX K K^^ti Ct<^ N\.^ (i,Vi\. . 



T qHiPQ Can make|5adayin theirown CityorTown 
UdUlCO Address Ellis M'f'gCo., SValtham, Mass , 



TENTH INDUSTBIAL EXHIBITION, 

TTNDHB THE AC8PICKS OP THE 

Mechanics' Institute of San Francisco. 

Manufacturers , Mechani cs , and others are advise d that 
the above EXHIBITION wfll be opened In San Francisco 
cm the 17th day of Adqitbt next, and continue open at 
least one month. 

The Board of Managers invite all who desire to exhibit 
to send In their applications for space, without delay, co 
Mr. J. H. Culver, Secretarv, 27 Post St., San Fras- 
cisco, Cal. , who will promptly answer all Inquiries, 

700,000 persons, from all parts of the Pacific, visited 
ttie last Exhibition, to see what could be learned or pur- 
chased in San Francisco and the United States. 

San Francisco, with its population of a ouarter of one 
million. Is In intimate relations with Japan. China, Aus- 
tralia, Mexico, Hawaiian Islands, British Columbia, the 
various Islands of the Pacific, and contiguous domestic 
Territory. There is no charge for ExhibltlonSpace ; and 
power for drlvingmachlnery, etc., is furnished free. 

By order of the Board, A. S. HALLIDIE, President. 




DurahUt and Efficient. 




Boult's Patent 

Reverse Motion 

Panelins:^ Variety 

monldinf; and 

DoTetailing 

Machin e. 

cuts Panels of 

any design or 

style of mould In 

the solid wood 

with neatness 

and dispatch. Is 

a first class 

Bhaper,Edge 

^^ and Scroll 

^—.. Moulder. 

Does general 

Dovetailing with 

thick or thin 

stuffs. Simple, 

B^* Send for Pamphlet and 
Sample of work. 
Improved Solid Steel Cutters for 
all kinds of Variety Moulders 
made to order, and warranted 
by the 

B. C. MACHINERY CO., 
Battle Creek, Mich 



A SAW THAT IS A SAW— Self-Feeding, cuts 
3 inc. plank same ease as 1 Inch. 1 man do like 
amount of work as 3 men. A. B. COHU, 197 Water 
Street, New York. 




Barnes* Foot-power Scroll 
SaiT-fl and Lathe. 

An entire rbvoltttton In the con> 
structlon of foot-power machtnesi 
The old style thrown aside when these 
are known I Thousands now In use I 
$1,500 to $2,000 per year made using 
them. One person out of every three 
who send for catalogues of these ma- 
chines buys one. Say what paper 
you read this In, and address 

W. F, ^ J, BARNES, 

Rockford, Winnebago Co., lU., 



Box 2044. 



RICHARDSON, MERIAM & CO., 
Manufacturers of the latest Improved Patent DanlelB' 
and Woodworth Planing Machines Matching, Sash and 
Molding, Tenoning, Mortising, Boring, Shaping, Vertical 
and Circular Re- sawing Machines, Saw Mills, Saw Arbors, 
Scroll Saws, Railway, Cut-oft, and Blp-saw Machines, 
Spoke and Wood Tummg Lathes, and various other klnafc 
of Wood-working Machinery. Catalogues and prlee llsta 
ent on application. Manufactory, Worcester, Mass, 
Wvebouie, lOT Ubertr Street, Now Yerlt. Vt 



© 1 875 SCIENTIFIC AMERICAN, INC. 



30 



^txtnixiu %mmtm. 



[July lo, 1875. 



%&Kextl»mmti. 



Back Paffe - - 
Inside Pave - - 



• • f 1.00 a line. 
- 75 cents a line. 



Engravings may head advertisements at the same rate 
per line, by measurement, as the letter press. Aclr 
vertisemants must be received at publication office as 
early as Friday morning to appear in next issue. 



to INVENTORS 

AND MANUFACTURERS 



The «4th Exhibition of the American Inatitate will open Sep- 
tember 9th ; Machinery will be received after August 15th, other 
goods after Auffuat 29th. For particulars address " General Sup. 
orintendent, American Institute, Now- York." 



w 



ANTED— To contract for making and'flnish- 
Ing any kind of Iton Machinery or'Wof k.. 

D . ROBERTS, iSo Wythe AVenne, 
Brookly, N. Y. 
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NOYK'S 



Mill Fur nishing Works 

are the lar est in the United States, They make Burr 
Millstones, PortaMe Mills. Smut Machines, PaclcerB, Mill 
Picks, Water Wheels, Pulleye and Gearing, specially 
adapted to flour mills. Send for catalogue. 

J. T. NOTE cS SC)N. Builalo, N. \ . 



IRON PLANERS, , 

'^''^^S^^THKS^^f^LS^t.^^g^^gfi^^^ir- 
New HaTeii« Conn. 




TO LUMBERMEN. 

SIOO.OO IN COLD. 

Inthe Great National Sawing Contest, held .at Cincinnati, 
Sept. 1874.^rAe $100.00 CtoldPrbe, FlvsfST\2,& Silver MedaltoT 
the Beet Circular Saw, and First Prize Silver Medal for the 
Bf^t Cross- Cut Saw, also the two FirH Prize MedaU for the 
Besi Saw Swage and Cross- Cut Saw Attachment. 

Extract from the Cincinnati Dally Trade List, reported at the contest, September 26, 1874. 
OFFICIAL, ACCOUNT OF THE GKEAT NATIONAL. SAWING CONTEST. 

" The excitement this morning was fully up to fever heat, with a promise of going even higher. The test pro- 
ceeded witn a solid tooth saw. entered by Vlessrs. Emerson. Ford & Co. It was promptly made ready, and run the 
experimental line? In splendid style; bat when It struck the test log. It showed Its real metal. It took In the situa- 
tion most beautifully, manlng the sparks fly gaily at every entrance into the tough poplar, but was steady and kept 
right down to actual work all the time, making sixteen good boards. 16x20, In two minutes and forty-four secotds. 
on Sii Inches teed , and coming out cool as a cucumber. The oak log was then placed upon the carriage, and the saw 
proved that Its appetite had merely been sharpened by the poplar. It cut twelve oak boards, 12x16, in one minute and 
forty-three seconds, all No. 1 lumber. This Is the crowning [eat of the contest, so f»r. Messrs. Emerson. l<ord 
& Co. were awarded the sliver medal for best saw ; and simultaneonsly with this announcement , li was published 
that they were also the recipl-ents of the $100 gold premium for best sawing in the great contest which commenced 
last Wedneslay, and closed Tuesday evening. We heard no dissent to the justice oC these awrds.'' 

Send for Circular and Price List to EmEKSON, FORD & CO., Beaver Falls, Pa. 



THE MAKERS OP A LINE OF STAND.4RD 
and I ng advertised Mechanical Goods desire an 
active Agent In eacii one of the New England States. 
Any competent person, giving satisfactory assurance as 
to "the thoroughness and frequency with which he will 
canvass Ills Stare, will receive l.beral commission, good 
protection, and exclusive rights. Aridre-s 

MORiJAN, BOX2874, New York. 



BOLT CUTTERS. 

SCHLENKER'S STATIONARY aub REVOLVING 

DIE BOLT CUTTERS. 
t^" Send for Circulars. 

H. L HOWARD, BriTALO, N. T. 



WHEN VOU DESIRE BOOKS, SuND TO GEO. E. 
STEVENS & CO., Cincinnati, O. Ask prices or 
information. 



LFETJCHTWANGEB & CO., Chemists, man- 
. ufacture and import many rare chemical produc- 
tions. Soluble Glass, Fluoric Acid, Nickel Salts. Marble 
Putty. Sulphides, all Metallic Oxides: keep Fluorspar, 
Felspar, Flint, and fluest Sllex; Manganese, crystals, 
erranulated, aud powder of the highest grade. For sale at 
180 Fulton Street, New York. 



H. 



LN. TVINANS' Boiler Scale Preventive, (U 
• Wall St., N.T.) 2i) yearsa practical sueoess. No in- 
jury ; oldest, best, cheapest Anti-Incrustant, 35c. per lb. 

"T> OGERS* TANNATE~OF SODA BOILER 
XV SCALE PREVENTIVE. JOS. G. ROGERS & CO., 
Sladison, Ind. I^" Send for book on Boiler Incrus- 
tation. 




Made from pure long tlbre Asbestos— Self-Lubricating. 
Asbestos Roofinff.Boiler Coveringrs, Paints* ^c. 

Send for Illustrated Pamphlets, Price Lists, &c. 

H. W. JOHAS 87. Maiden Lane, M. Y. 



Portland Cement. 

From the best London Manufacturers. For sale by 

JAMES BRAND, W Cliff 8t., N.Y. 

A Practical Treatise on Cement f umlehed for 25 cents. 



The Standard-Best Stock-Finest Finish. 

HAStTFAOTTJKSD OKLT BY 

D. ABTHOB B BOWW & CO., F lsheryHle, IV.H. 
THE NATIONAL 

Steel Tube Cleaner. 



l-iiTEN- 




JtII.Y38 



Adopted and in use by U. S. Navy. For sale by dealers. 
Send for Circular. THE CHALMERS SPEJfCE CO. 
foot E. 9th Street, N. Y., Agents for the U. S. 

KON-COMBUSTIBLE STEAH BOILEB & FIFE 

COVERING 

Sayes ten to twenty per cent. CHALMERS SPBNCE CO., 
foot E. »th Street NY.: 1202 N. 2nd St. ■ St. Louis. Mo. 

^ m ^'LmetiA PHrxd and BEST, 

fXCeiSiO|.Do Your Own Printing 

^Pf>Ttabl8 Sfe Q ^^^^ for cards, labels, envelopes, etc. 
V O Larffer HEes f orlai'^er work. 

SuslnessMen dotheir printing and 
advertising, save money and increaee 
trade. Amateur Prlnting-tdeliffht 
fulpastinjeforpparehoara. BOYS 
have great f nn and make moneyfast 
at printing. Send two stamps forfull 




wPrintin^ 

Presses 



catalotniepresseatypeetctotheMfra 



f McrldcTif Conn. 



TWIST DRILL GRINDING MACHINES, EX- 
nandlng Boring Bars, Self- Feeding Hand Drills, Ro- 
tary Shapers, Planers, Drilling Machines. C. VANHAA- 
GEN&CO., masers of Improved Machine Tools. Phlla. 



THE BEST INJECTOR 

For liocoinotive and Stationary Boilers* 

FRIEDMANN'S PATENT. 

Over 15,000 Now in Use Here and tn Europe 

Turowi more and hotter water, with less steam, than 
any others. It has two Waterways, fixed Nozzles, and no 
movable parts to get out of order. 

NATHAN & DREYFUS, Sole Manufacturers. 

.^ o ^ , n . ^ 1^® Liberty St., NewToric. 

^^ Send for Catalogue. 



Steam Super -Heaters. 

Set under boilers, or in separate furnace, will supply Dry 
Steam of any required temperature, and save fuel. 

HENRY W. BULKLBTy, 98 Liberty St., New York. 



w^ _--___ 4.^— _ For showing heat of 
X^^rOlUeXerS, Oyens, not blast pipes. 
Boiler flues, Super-Heated Steam, Oil Stills, &c. 

HENRY W. BULliLEY, Sole Manufacturer, 

93 Liberty St., New York. 




Niagara 
Steam Pump Works 

ESTABLISHBD 1862. 

CHARLES B. HARDICK, 

No. 23 Adams Street, 

BROOKI.TN, N. IT. 




THE SIXTH 

Cincinnati 

Industrial 

Exposition 

Opecfl for the reception of goods Auernst 2* 1875- 
Opens to the public September 8th, and continues 
open until October 9th. 

DEPAKTMENTS, 

and an extended premium list in medals and gold coin. 

Machinery Tested and Fully 
Reported upon. 

Send for rules and premium list, and blank applications 
for space. 

FRANK IfEILIifFARB, See'y. 
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REYNOLDS & CO., 



145 EAST ST., NE^T HAVEN, CT., 

MANUFACTURE 

Iron and Steel Set Screws, Round, Square, and Hexagon 
Head; Machine anU Cap Screws; Piano, Knob, and Lock 
Screws; Machine, Bridge, and Roof Bolts, Bolt Ends, 
Blanks, Nuts, Washers, etc., of every description. 
Send for Price List. 



Machinists' Tools. 

BXTBA HEAVY AJ?T> IMPBOTRD PATTBHHb. 

liUCIUS W. POND. IMANUFACTURBK, 

Worcester, Ala8i»> 

WASBBOOMSm LIBSSTY SJ., It. i. 
Pr Lathes,Planera,Bonnii Mills. Drillajana Oear Out- 
ters a Specialty. 



DAMPER ^ Tt fit 

REGULATORS J9 JCl O X 
NDBBILiL, dc KEIZEB, 44 Holliday St.. Bait. 



AND LEVER 
GAGE COCKS. 



B 



OOKS FOB BUXI. DtE B S . 

SBND fob ILLTJSTEATBD CaTALOGTJB. 

A. J. Blcknell & Co.. 37 Warren St.,N.V. 



fllRlROBB 



Address JOH^ A. xiOEBLINd 8 SONS. Manufactur- 
ers. Trenton. N. J., or 117 Liberty St., New York. 
Wheels and Rope for conveying power long distances. 
Send for Circular. 



PERFECT 

NEWSPAP^ FILE. 

The Koch Patent File, for preserrlng newspapers, 
magazines, and pamphlets, has oeen recently Improved 
ind price reduced. Subscribers to the SctiNTiFio Am«- 
aiOAN can be supplied for the low price of J1.30 by mall, 
01 tl.25 at the ofllce of this paper. Heavy board sides; 
inscription, •* SCIENTIFIC AMERICAN, * tnfirtlt. Ne- 
cessary for every one fV'bo wishes to preserve tne paper 

Addi«88 M D iJTB ft CO., 

PubUahen "Souvttfio ajmrtoav. 



Eneine^ Spindle, & Cylinder Oil. E. H. Kbllooo, 

17CedarSt.,N.Y.,manufaccuresthebest. Established '58. 

HARTFORD 

STEAM BOILER 

Inspection & Insnranco 

COMPANY.. 

W. B. ruHKun, V. Ft J. H. ALun, rtWt 
J. B. Vatia, Sec 

HABTFOBB, C O N S . 



SASH HOLDER, 

JustPatentel— Invented by R. R. CALKINS, of St. Jo- 
seph, Mo.— is simple and eflfectlve. See description, 
page 2-2 of this paper. 

?ALUE OFIATEIS, 

And How to Obtain Them. 




OBTAIN 




Practical Hints to iDventors. 



ROBABLY no investment of a smail 
sum of money brings a greater return 
tlian the expense incurred in obtaining a 
patent, even wlien die invention is but a 
small one. Large inventions are found 
to pay correspondingly well. The names 
of Blanchard, Morse, Bigelow, Colt, Erics- 
son, Howe, MoCormick, Hoe, and others, 
who have amassed immense fortunes 
from their inventions, are well known. 
And there are thousands of others who have real- 
ized large sums from their patents. 

More than FiprY ThOtjsand inventors have 
availed themselves of the services of Mtrira & Co. 
during the TWENTY-SIX years they have acted as 
solicitors and Publishers of the Scientific Ambbi- 
can. Thev stand at the head in this class of busi- 
ness ; and their large corps ot assistants, mostly se- 
lected from the ranks of the Patent Office : men ca- 
pable of rendering the best service to the inventor, 
rom fthe experience praoUeally obtained while ex- 
aminers in the Patent Office : enables Munn & Co. 
to do everything appertaining to patents better 
and OHBAPBB than any other reliable agency. 

HOW TO ^ ^ #- rinlin! 

qulry in 
nearly ev- 
ery letter,describlng some invention,which comes to 
this office. A positive answer can only be had by 
presenting a complete application for a patent to 
the Commissioner ef Patents. An application con- 
sists of a Model, Drawings, Petition, Oath, and fuU 
Speolfloatlon. Variousofficial rules and formalities 
must also be observed. The efforts of the inventor 
to do all this business himself are generally with- 
out success. After great perplexity and delay, he 
is usuallj' glad to seek the aid of persons experi- 
enced in patent business, and have all the work 
done over again. The best plan is to solicit proper 
advice at the beginning. If the parties consulted 
are honorable men, the inventor may safely conilde 
his ideas to them ; they will advise whether the im- 
provement is probably patentable, and will give 
him all the directions needful to protect his right. 

Hoiv Can I Best Secure THy Invention ? 

This is an inquiry which one inventor naturally 
asks another, who has had some experience in ob- 
taining patents. His answer generally is as follows, 
and correct 

Construct a neat model, not over a foot in any di- 
mension—smaller if possible— and send by express, 
prepaid, addressed to Munn & Co, 37 Park Row, 
together with a description of its operation and 
merits. On receipt thereof, they will examine the 
invention carefully, and advise you as to its patent- 
ability, free of charge. Or, if you have not time, 
or the means at hand, to construct a model, make 
as good a pen and ink sketch ef the improvement 
as possible and send by mail. An answer as to the 
prospect of a patent will be received, usually by 
return of mail. It is sometimes best to have a 
search made at the Patent Office ; such a measure 
often saves the cost of an application for a patent. 
Prellminarr Examination. 

In order to have such search, make out a written 
description of the invention, in your own words, 
and a pencil, or pen and ink, sketch. Send these, 
with the fee of $5, by mail, addressed to Munn & 
Co., 37 Park Row, and in due time you will receive 
an acknowledgment thereof, followed by a written 
report in regard to the patentability of your im- 
provement. This special search is made with great 
care, among the models and patents at Washington, 
to ascertain whether the improvement presented is 
patentable. 

Xo make an Application for a Patent. 

The applicant fora patentshould furnish a mode) 
of his invention if susceptible of one, or if the in- 
vention be a chemical production, he must fumisb 
samples of the ingredients of which his composiUoD 
consists. These should be securely packed, the in- 
ventor's name marked on them, and sent by ex- 
press, prepaid. Small models, from a distance, can 
often be sent cheaper by mail. The safest way to 
remit money is by a draft or postal order, on New 
York, payable to the order of Munn & Co. Per- 
sons who live in remote parts of the country can 
usually purchase drafts from their merchants on 
their New York correspondents. 

Foreign Patents. 
'. The population of Great Britain is 31,000,000 ; of 
Prance, 37,000,000 i Belgium, 5,000,000 ; Austria, 36,- 
000,000; Prussia, 40,000,000, and Russia, 70,000,000. 
Patents may be secured by American citizens in all 
these countries. Now is the time, when business Is 
dull at home, to talse advantage of these immense 
foreign fields. Mechanical improvements of all 
Jdnds are always in demand in Burooe. There will 



never be a better time than the present to take pa- 
tents abroad. We have reliable business connec- 
tions with the principal capitals of Europe. A 
large share of all the patents secured in foreign 
countries by Americans are obtained through our 
Agency. Address Monn & Co., 37 Park Row, New 
York. Circulars with full information on foreign 
patents, furnished free. 

Canadian Patents. 

In order to apply for a patent in Canada, the ap- 
plicant must furnish a working model, showingthe 
operation of the improved parts ; the model needs 
not to exceed eighteen inches on the longest side. 
Send the model, with a description of its merits, by 
express, or otherwise, to Munn & Co., 37 Park Row. 
Also remit to their order by draft, check, or postal 
order, the money to pay expenses, which are as fol- 
lows : For a five years' patent, $75 : for a ten years' 
patent, $95 ; for a fifteen years' patent, $115. The 
five and ten years' patents are granted with privi- 
lege of extension to fifteen years. 

Trademarks. 

Any persons or firm domiciled in the United 
States, or any firm or corporation residing in any 
foreign country where similar privileges are ex- 
tended to citizens of the United States, may regis- 
ter their designs and obtain protection. This is 
very important to manufacturers in this country, 
and equally so to foreigners. For full particulars 
address Munn & Co., 37 Park Row, New York. 

Design Patents. 

Foreign designers and manufacturers, who send 
goods to this country, may secure patents here up- 
on their new patterns, and thus prevent others 
from fabricating or selling the same goods in this 
market. 

A patent for a design may be granted to any per- 
son, whether citizen or alien, for any new and orig- 
inal design for a manufacture, bust, statue, alto re- 
lievo, or bas relief, any new and original design f 01 
the printing of woolen, silk, cotton, or other fab 
rics, any new and original impression, ornament^ 
pattern, print, or picture, to be printed, painted 
cast, or otherwise placed on or worked into any ar- 
ticle of manufacture. 

Design patents are equally as important to citi- 
zens as to foreigners. For full particulars send for 
pamphlet to Munn & Co., 37 Park Row, New York. 

Copies ot Patents. 

Munn & Co. will be happy to see inventors in per- 
son at their office, or to advise them by letter. In 
all cases they may expect an honest opinion. For 
such consultations, opinions, and advice, no diarge 
is made. Write plain ; do not use pencil or pale 
ink ; be brief. 

All business committed to our care, and all co:- 
sultations, are kept secret and strictly confidential. 

In all matters pertaining to patents, such as con- 
ducting interferences, procuring extensions, draw- 
ing assignments, examinations into the validity of 
patents, etc., special care and attention is given 
For information, and for pamphlets of instruction 
and advice, address 

MTNN & CO., 

PUBLISHERS SCTENTIFIC AMERICAN, 
37 Park Ro^v, NeTF fork. 

OFFICE IN WASHINGTON-Comer F and 7th 
Streets, opposite Patent Office. 




OF TH> 

SCIENTIFIC AMERICAN, 

FUR 18TS. 

TH£ HOST FOFULAB SCIENTIFIC FAFEB 

IB THE WOKLD, 

TEIRTIETH TEAR. 
VOLUME XXXnT-NEW SERIES. 

The publishers of the SCIENTIFIC AMERICAN 
beg to announce thaton the second day of January, 
1875, a new volume commenced. It will continue 
CO be the aim of the publishers to render the con- 
cents of the new volume more attractive and use- 
ful than any of its predecessors. 

To t7i4 Mechanic and Manufacturer, 
No persou engaged in any of the mechanical pur- 
suits should think of doing without the ScTENTiprc 
iMEBiCAJS. Every number contains from six to ten 
ingravinga of new machines and inventions which 
jannot be found in any other publication. 

The SCIENTIFIC AMERICAN is devoted to the 
interests of Popular Science, the Mechanic Arts, 
Manufactures, Inventions, Agriculture,Commerce, 
ind the industrial pursuits generally ; and it is val- 
uable and instructive not only in the Workshop and 
Manufactory, but also in the Household, the Ll- 
orary, and the Reading Room. 

TERjnS. 

One copy, one year (postage included). $3,20 

One copy, six montlis (postage included) 1,60 

Jne copy, three months (postagelnoluded) . . 1,00 
One copy of Scientific American for one 
year, and one copy of engraving, " Men 

of Progress" 10.00 

One copy of Scientific American for one 
year, and one copy of " Science Record" 

forl876..., 5.20 

Remit Dj postEil order, draft, or express. 
Address all letters and make all Post Office or- 
ders and drafts payable to 

ivitJisriNr & CO. 

3T PARK ROW, NElt TflBK 

pHE "Scieutiflo American" is printed with 
1 CHAS. E^ED JOHNSON & C ).'S INK. Tenth and 
Lombard 8t».,Pl)iladelpliia and 59 Gold St. New York 
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